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The Vegetable | Kingdom, 5 


5 
515 | 3 
Code the Structure of Vegetables, 


E GE TABLES are organized 
bodies, fixed at the ſurface of the 
earth, and poſſeſſing neither ſen- 
ſibility nor ſpontaneous motion. 


They are diſtinguiſhed by their external ap- 
pearance and conſtruction, and differ more 
particularly from minerals, in the circum- 
a ”, ſtance 
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ſtance of their being nontiſhed by introſuſ- 
ception, and their elaborating the juices de- 
ſigned to increaſe their bulk. They preſent 
phenomena, which depend on their organi- 
zation, and are called functions; the prin- 
cipal of which is, their reproduction, by 
means of ſeed, or eggs, like animals. 

Vegetables differ from each other, 1. By 
their magnitude: they are diſtinguiſhed into 
trees, ſhrubs, herbs, mofles, &c. 2. By 
their places of growth : ſome grow in dry, 
and others in moiſt grounds; others in ſand, 
clay, water, on the ſurface of ſtones, or on 
other vegetables, &. 3. By their ſmell, 
taſte, colour, &c. 4. By their duration: 
plants are perennial, annual, biennial, &c. 
5. By their uſe, either as food, medicine, 
&c. A great number are uſed in the arts, 


ſuch as dying, &c. others are uſed merely 


for pleaſure, ornament, &c. 

Vegetables, externally conſidered, are 
formed of fix parts, or organs, deſtined to 
perform peculiar functions. Theſe parts 
are the root, the ſtem, the leaf, the flower, 
the fruit, and the ſeed. Theſe differ in 
form, texture, magnitude, number, colour, 
duration, tafte, &c. 

1. The root is concealed in the earth, in 
water, or in the bark of other vegetables. 
It is either tuberous, or fibrous, or bulbous. 
Its direction is either perpendicular, or ho- 
rizontal; and its conſiſtence, as well as its 

| form, 
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form, is ſubject to great variations. Bo- 
taniſts diſtinguiſh them into ſeveral ſpecies, 
and avail themſelves of theſe diſtin&tions, as 
ſpecifie characters. | 
2. The ſtem grows out of the root, and 
ſuſtains the other parts. It is either ſolid, 
or hollow, ligneous or herbaceous, round, 
ſquare, triangular, or having two acute angles, 
cc. The ſtem comprehends the wood and 
the bark. The wood is diſtinguiſhed into 
wood, properly ſo called, and ſap. The bark 
conſiſts of the epidermis, the pulp or veſicular 
part, and the cortical ſtrata, or inner rind. 
The ſtem is divided into branches, which 
have abſolutely the ſame ſtructure; and the 
diverſity of this part very often ſerves to 
eſtabliſh the diſtinctive characters of the ſpe= 
cies and varieties. | 
3- The leaves of vegetables are exceeds 
ingly varied. A By their form: they art 
oval, round, ſagitated, haſtate, oblong, elip- 
tic, cuneiform, &c. B By their poſition 
on their ſtem: they are either ſeſſile, pe- 
tiolate, oppolite, alternate, ſtellate, perfo- 
liate, vaginant, &c. C By their margin: 
they are either uniform, dentate, crenate, 
{crrate, repand, undulated, lacerated, trun- 
cated, &c. D By their fimplicity or com- 
poſition: compound leaves are formed, 
by the inſertion of foliolæ, or leſſer leaves, 
and are then either digitate or conjugate, 
with either an odd or an even number of 
A 2 leaves. 
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leaves. E By their poſition or place: they 
are radical, cauline, or floral. F By their 
colour, ſmell, taſte, conſiſtence, &c. Their 
uſe appears to conſiſt in abſorbing the elaſtic 
fluids of the atmoſphere, and exhaling dif- 


ferent kinds of air, according to circum» 


ſtances. 4b | 
4. The flowers are parts deſigned to con- 


| tain the organs of generation, and defend 


them till the fecundation is accompliſhed, 
at which time they fall. The flower is diſ- 
tinguiſhed into two parts: the external part 
ſerves to incloſe and protect the internal 
part, - whoſe uſe conſiſts in reproducing the 
plant. The former comprehends the calyx, 
and the corolla, The calyx is external, and 
green. Linnzus diſtinguiſhes it into ſeven 
ſpecies ; namely, the perianthium; the ſpar- 
tha, or ſheath; the huſk ; the involucrum 
the amentum, or catkin; the calyptra, or 
veil; and the volva. The corolla is the 
coloured part commonly called the flower; 
it is either monopetalous, or conſiſting of 
one ſingle piece; or polypetalous, conſiſting 
of ſeveral parts. The ſyſtem of Tournefort 
is founded on the corolla. The parts of the 
corolla are called petals. The organs in- 
cluded, and often concealed in plants, are 
the ſtamina, and the piſtils or ſtyles. The 
ſtamina are the male, or fecundating parts, 
and are almoſt always more numerous than 
the piſtils. They conſiſt of the filament, 

and 
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and the anthera. This laſt, placed at the 
extremity of the filament, is a ſmall bag, 
containing the fecundating powder. The 
piſtil is in the midſt of the ſtamina: it is 
ſometimes on another flower, or even on an- 
other plant; which circumſtance occaſions 
the diſtinction of plants into male and fe- 
male. The piſtil conſiſts of three parts; the 
inferior part, which contains the embryo, 
and is called, in Latin, germen; the fila- 
ment, which grows out of the inferior part, 
and is called the ſtyle; and its extremity, 
which is more or leſs dilated, is called ſtigma. 
The ſexual ſyſtem of Linnæus is founded on 
the number and pofition of the ſtamina and 
piſtils; Mr. De Juſſieu has eſtabliſhed a 
ſyſtem, founded on the inſertion of the ſta- 
mina above or below the germen, &c. 
| Flowers are ſucceeded by fruits. Bo- 
2 diſtinguiſh ſeven ſpecies; the capſule, 
the ſiliqua, the legumen, the conceptacu- 
lum, which becomes dry; fruits having ker- 
nels, fruits having pippins and berries, 
which remain ſucculent. Theſe organs are 
deſigned to incloſe the ſeeds, and defend 
them from external agents. | 
6. The ſeed differs greatly in its forms, 
magnitude, appendices, ' &c. It contains 
the plumula, or ſmall plant; the radicula, 
and the cotyledons. Theſe laſt are two in 
number in moſt vegetables; but many fa- 
milies of plants have no more than one co- 
A 3 tyledon. 
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tyledon. This pu is to the grain, what 
the yellow and white of the egg is to the em- 
bryo bird; it contains a proper nouriſhment 
for the individual during the germination. 
Vegetables, confidered with reſpect to 
their internal parts, preſent five ſpecies of 
veſſels, or organs, which exiſt in all their 
parts; 1, The common veſſels, which con- 


duct the ſap: they are placed in the central 


part of plants and trees, and rife perpendi- 
cularly, though with lateral bendings, ſo as 
to form ſmall vacancies between them. 2. 
The proper veſſels, which convey the juices 
peculiar to each vegetable, ſuch as the oils, 
gums, reſins, &c. They are placed beneath 
the bark, and appear in many places to be 
dilated into cavities, or reſervoirs, which 
ſeem to be the excretory veſſels. 3. The 
tracheæ, or veſſels through which air circu- 
lates : when a-young green branch is torn 
aſunder, they may be obſerved of a ſpiral 
form, reſembling a cork-ſcrew. They are 
often filled with fap. 4. The utricles, or 
ſmall veſſels, which contain a ſecreted juice, 
and frequently colouring matter. They are 
placed in the middle of the ſtem. 5. The 
veſicular tiſſue, which exhibits a ſeries of 
ſmall cells, which leading horizontally from 
the pith, and croſſing the ſap veſſels, and fill- 
ing the vacuities between them, are expanded 
beneath the epidermis, form a kind of ſoft 
covering, reſembling the ſkins of ONO 

The 
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The veſicular tiſſue of vegetables appears 
to anſwer to the cellular membrane of ani- 
All the parts of vegetables conſiſt of an 
aſſemblage of theſe five kinds of veſſels, each 
in particular being more or leſs numerous, 
dilated, contracted, ' &c. The differences in 
the form and texture of roots, ſtems, leaves, 
&c. depend on this diverſity of number and 
diſpoſition, _ r 
alpighi, Grew, and Duhamel, have been 
the moſt ſucceſsful in their reſearches into 
the natural hiſtory of plants, and their works 
are the moſt inſtructive, with reſpe& to the 
internal formation of their ſeveral parts. 


ar 


C H A P | II. ; | | 
The Natural Philoſophy of Vegetables. 


HE organs of vegetables, which we 

have conciſely deſcried in the forego- 

ing chapter, are deſigned to perform ſeveral 

_ motions, which are called functions. Theſe 
functions are, i | 

1. The motion, or cuculation of the 

fluids. 

2. The alterations, or change of theſe 

fluids, by ſecretion. | 

A 4 3. The 
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3- The augmentation and developement | 
of the vegetable by nutrition. | 

4. The exhalation of different fluids ela- 

borated in the organs of vegetables, and 

the inhaling of ſeveral principles con- 

tained in the atmoſphere, by the ſame 

Organs. 

5. The action of the air, and the uſe of 

this fluid in the veſſels of vegetables. 

6. The motion performed by ſome oſ their 

arts. 

The kind of ſenſibility by which 
the endeavour to obtain the contact of 
ſuch bodies as' tend to promote the 
functions, ſuch as light, &c. 

8. And laſtly, The various phenomena 
which ſerve to reproduce Lo ſpecies, 
and conſtitute the generation of plants. 
We ſhall conſider each of theſe func- 
tions ſeparately, 


The principal fluid 8 vegetables, which 
is known by the name of ſap, is contained 
in peculiar veſſels, called the common veſſels. 
Theſe veſſels, which are placed in the middle 
of the ſtem, and beneath the bark, are ex- 
tended from the root to the leaves and flow- 
ers. The ſap which they conduct, is a co- 
lourleſs fluid, of an inſipid taſte, and, like the 
blood in animals, becomes ſeparated into dif- 
ferent juices, for the nouriſhment and ſup- 
port of the ſeveral organs. It is very __ 

ant 
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dant in the ſpring, its preſence being then 
ſhewn by the production of leaves and 
flowers. All the phenomena of vegetation, 
as well as experiments made by applying li- 
gatures about plants, ſhew, that it riſes 
from the root to the ſtem and branches. 
But it is not ſo well aſcertained, that it de- 
ſcends again towards the root, as ſome phi- 
loſophers have affirmed. The valves ad- 
mitted to exiſt, by many botaniſts, in the 
common ecke, have not been exhibited; 
unleſs we may call by this name certain 
fibres, or hairs, with which their internal 
parts appeared to be lined, according to Tour- 
nefort and Duhamel. Their regular mo- 
tion of this fluid is very far from mum 
the circulation in animals. 

The ſap, when conveyed into the utrieles, 
and thence into the proper veſſels, is elabo- 
rated in a peculiar manner: it produces dif- 
ferent ſaccharine, oily, mucilaginous fluids, 
which are emitted in conſequence of an or- 
ganic proceſs, and whoſe evacuation ſeems 
to be an advantage to the vegetable, ſince it 
does not receive any damage from a very 
conſiderable occaſional loſs of thoſe matters. 
'This alteration of the fluids, which is very 
obſervable in many organs, as in the necta- 
rium, at the extremity of the piſtil, in the 
pulp of fruits, at the baſe of the calyces, and 
of many leaves, 1s produced intirely by that 
function „ which in animals is called ſecre- 


tion. 
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tion. Guettard has carried this analogy ſo 
far, as to deſcribe glands of various forms 
at the baſes of the leaves of fruit trees, and 
towards the inner extremity of the petals of 
certain flowers. It is this ſecretion which de- 
velopes the principle of ſmell, the colouring 
matter, the combuſtible ſubſtance, &c. But it 
differs very eſſentially from animal ſecretion, 
which is intirely produced by the organiza- 
tion of the glands, which elaborate the ani- 
mal fluids; whereas, in vegetables, the 
juices contained in the common veſſels are 
more expoſed to the contact of air, light, 
and the action of heat; and their ſituation 
renders them capable of paſſing through the 
proceſſes of fermentation by means of theſe 
agents. | EE 
The ſap, while it remains in the cavities 
of the utricles, and of the veſicular tunic, 
becomes thick, and more conſiſtent. This 
alteration renders it capable of adhering to 
the ſides of the fibres, and of gradually aug- 
menting their dimenſions. Such is the me- 
chaniſm of the nutrition of vegetables, their 
increaſe of magnitude, and the deyelopement 
of their parts. It greatly reſembles the nu- 
trition of animals. The veſicular tunic, and 
the utricles, have the ſame conformation, 
and the ſame uſe in both claſſes of organized 
beings. In both, they penetrate all their 
organs, eſtabliſhing an immediate commu- 
nication 
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nication between them, and in both they 
are the true ſeat of nutrition. 
Pzhiloſophical botaniſts have long been 
convinced, that exhalations are emitted into 
the air from the ſurfaces of plants. The odo- 
riferous exhalation of leaves and flowers forms 
an atmoſphere around vegetables, which 
ſtrikes our ſenſes, and which the contact of 
a body on fire is ſometimes capable of in- 
flaming, as has been obſerved with regard 
to the fraxinella. This exhalation appears 
to be a peculiar kind of inflammable gas. 
Experience has likewiſe ſhewn, that many 
vegetables emit vapours which are mortal 
to ſuch animals as remain long expoſed to 
them. Such are the yew, and many trees, 
natives of hot countries. The experiments 
of Mr. Ingenhouſz have ſhewn, that the 
leaves of all plants expoſed to the light of 
the ſun emit an inviſible fluid, which con- 
fiſts of true vital air, ſimilar to that which 
is obtained from calces of mercury, &c. 
This property of leaves is intirely changed 
in the ſhade, in which fituation they e- 
mit the cretaceous acid. This happy diſ- 
covery, firſt publiſhed by Dr. Prieſtley, 
ſhews an unſuſpected property in plants, 
namely, that of purifying and renewing the 
air, by reſtoring that portion of vivifying 
fluid which is continually deſtroyed by com- 
buſtion, reſpiration, &c. But at the ſame 
time that vegetables continually emit vapo- 
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rous fluids produced in the laſt proceſſes of 
vegetation, they likewiſe abſorb many of 
the principles contained in the atmoſphere. 
The lower ſurface of leaves abſorbs the hu- 
midity of the dew, according to the expe- 
riments of Bonnet. Dr. Prieitley's experi- 
ments likewiſe prove, that vegetables abſorb 
the gaſes, which remain after combuſtion 
and reſpiration; and that vegetation” is 
ſtronger in air changed by theſe proceſſes. 
The exhalation and inhalation at the ſurface 
of vegetables are conſequently much more 
conſiderable. than was tuppoſed before the 
time of the modern diſcoveries. It even 
appears that the water abſorbed by the in- 
ferior ſurface of leaves is decompoſed; that 
the baſe of inflammable air it contains is 
abſorbed; and that the pure air diſengaged 
from the ſuperior ſurface of the leaves is 
produced by the oxyginous principle con- 
tained in that fluid. The contact of the 
rays of the ſun contributes greatly to this 
decompoſition, as it does not take place in 
the ſhade. Plants defended from the action 
of light, abſorb water intirely without de- 
compoſition, and become white, inſipid, and 
ſoft; a much leſs quantity of coloured, com- 
buſtible, or oily matter, being formed. 
The gaſes abſorbed by vegetables, are con- 
veyed into all their organs by the air veſſels, 
which in their uſe and ſtructure reſemble 


ſels 
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ſels are not, however; appropriated ſolely to 
the circulation of elaſtic fluids; for they are 
bobſerved to be filled with ſap, at thoſe times 
of the year in which that fluid is moſt abun- 
dant: a circumſtance which conſtitutes a 
great difference between them and the organs 
of reſpiration, ſo eſſential to the exiſtence 
of a great number of animals. From the 
theory of reſpiration, which; we have ex- 
plained in the hiſtory of air, it is eaſy to 
ſhew why the temperature of vegetables does 
not exceed that of the air which ſurrounds 
them. 1-114: latina oe i 
It cannot be doubted, but that many parts 
of vegetables have an internal principle of 
motion; in ſome it is ſo evident, as to be 
moſt obviouſly diſtinguiſned. Such is the 
motion of the ſenſitive. plant, of the ſta- 
mina of the Indian fig, of pellitory, &c. 
This motion ſeems to depend on the func- 
tion, which is known in animals by the 
name of irritability; for it is excited hy the 
action of, a ſtimulus, and has peculiar or- 
gans, which ſome botaniſts have compared 
to muſcular fibres. WT 85 

Ought we not to admit a ſort of ſenſibi- 
lity in plants, when we obſerve them to 
turn their leaves and flowers towards the 
ſun, and when we obſerve that plants, in- 

cloſed in wooden boxes, glazed on one ſide, 
perforated, or merely thinner on one ſide 
than the others, conſtantly tend towards the 

| | tranſ- 
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tranſparent body, or the aperture. through 
which the light pafſes, or even towards the 
fide, | which by its leſs thickneſs may admit 
a glimmering light? Or may we not attri- 
bute this- apparent / ſenſibility to the force 
of affinity, or tendency to combination, 
which exiſts between vegetables with light? 
It is well eſtabliſhed, that this fluid, either by 
percuflion or combination, affiſts in produc- 
ing the colour, taſte, and combuſtible property 
in plants; becauſe plants, which grow in the 
ſhade, are white, infipid, aqueous, and con- 
tain no inflammable matter; whereas .vege- 
tables expoſed, in the burning climates of 
the ſouth, to the ſtrong rays of the ſun, be- 
come highly coloured, abound with bitter 
and reſinous parts, and are eminently com- 
buſtible. However ſtrong we may ſuppoſe 
this affinity to be, we cannot conceive how 
it ſhould be capable of exciting a motion ſo 
conſiderable in the branches and Taves of 
vegetables. We muſt therefore neceſſarily 
admit a peculiar kind of ſenſation, or feel- 
ing, very different, it is true, from the ſenſes 
of animals, by means of which vegetables 
give a preference to ſuch ſituations as are 
moſt actefſible to light. 

The manner in which the ſpecies are pro- 
duced, among vegetables, greatly reſembles 
the generation of animals. The exiſtence 
and union of ſexes are neceſſary in the great- 
eſt number of plants. The labours of the 
celebrated 
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celebrated Linnæus have diſcovered a ſtrong 


analogy between the organs deſtined for this 
function in the two claſſes of organic beings. 


The ftamina correſpond with thoſe of the 


male ſex, and the piſtil is compoſed of three 


parts, analagous to thoſe of „ of 


female animals. The embryo is developed, 


by the action of the fecundating powder, 


without which it is not capable of pro- 
ducing an individual, as is likewiſe daily 
obſerved among birds. But beſides this 
analogy, which need not be further purſued, 
vegetables are of a much ſimpler ſtructure 
than animals; and all their parts being com- 
poſed of the ſame organs, each is capable of 
producing a new individual ſimilar to itſelf. 
This is the reaſon of the reproduction of 
plants, by means of ſcions or lips, as well 
as the alteration of the fluids, by grafting, 
whether natural or artificial. There is like- 
wiſe another analogy, of modern diſcovery, 


between vegetables and that claſs of animals 


which is reproduced, by diviſion into pieces, 


as the polypus, cruſtaceous inſects, certain 


worms, &c. 

All the functions, which, taken together, 
_ conſtitute the reſemblance between vege- 
tables and animals, are ſuſceptible of alte- 
rations, which produce diforders. Theſe 
depend, moſt commonly, on the abundance 
of defect of the ſap, as well as its bad qua- 
lities, and are analogous to thoſe which take 
> place 
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place in animals. Their cauſes, ſymptoms, 
and cure, are alike referable to the general 
principles of medicine, and form a part of 
agriculture, which it muſt be confeſſed is 
not much advanced, but capable of great 
improvement, according to the plans of ſe- 
veral celebrated authors. | | 


r 
Concerning Juices and Extracts. 


& Bod fluids contained in vegetables, are 
of two kinds; the common, and the 
proper juices. The firſt, conſiſts of the ſap 
which is found in all plants. It is contain- 
ed in the common veſſels, flows naturally 
out of their ſurface, but is more abundantly 
extracted by inciſion. The ſap is not merely 
an aqueous fluid, but contains ſalts, ex- 
tracts, and mucilages. When a certain quan- 
tity is defired, either for medical uſe, or 
philoſophical inquiry, the plant is beat in a 
mortar, and preſſed in a cloth, beneath a 
preſs, if neceſſary. 

Succulent vegetables give out their juice 
by ſimple expreſſion ; but thoſe whole juices 
are viſcous, or in ſmall quantity, require to 
be diluted with water, uch as borage, N 

e 
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the dry aromatic plants. This fluid being ex- 
tracted, *— reſſure, is found to contain 
a portion of the ſolids of the vegetables beaten 
ſmall by the peſtle, and conſequently re- 
quires depuration; which may be effected 
either, A By ſubſidence, or filtration, when 
they are very fluid, as is the caſe with the 
juice of purſlain, houſeleek, &. B By 
white of egg, which collects the fecula, by 
coagulation, as is requiſite with the juice of 
borage, nettle, &c. C By ſimple heat, 
which coagulates and e ie the pa- 
renchyma, as Mr. Baume adviſes, with re- 
ſpect to juices that contain volatile prin- 
ciples, ſuch as thoſe of cochlearia, creſſes, 
&c. The phial which contains the juice, 
being covered with a perforated eee 
be plunged in boiling water, and taken out 
as ſoon as the juice is clarified. Immerſion 
in cold water brings it to a proper tempera- 
ture for filtration; D By ſpirit of wine, 
which coagulates the fecula; E By vegetable 
acids, as the London Pharmacopeia preſcribes - 
for the juices of cruciform plants. 
The juices of plants hold in ſolution mat- 
ters which, when ſeparated from the aque= 
ous vehicle, form what, in pharmacy, are 
called extracts. Theſe are diſtinguiſhed into 
three kinds; mucilaginous, ſaponaceous, and 
m- reſinous extracts. ini 
Mucilaginous extracts, are ſuch as readily 
difſolve in water, ſcarcely at all in ſpirits of 
Vol. IV, 3 wine, 
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wine, and undergo ſpiritupus fermentation: 
ſuch is the rob of gooſeberries, prepared 


by evapotating the juice of that fruit. 
-  Saponaceous extracts are diſtinguiſhed by 


ſolubility in water, and partly in ſpirit of 
wine; they become mouldy, inſtead of paſſ- 


ing to the ſpirituous fermentation. The 
juice of borage, when converted into an ex- 
tract, is of this nature; and theſe are ex- 
tracts properly ſo called. _  , 

Gum reſins diſſolve.in water, Ky in ar- 
dent ſpirit ; they are inflammable, by virtue 
of the reſinous principle they contain, and 
are not changed by expoſure to air. The 
concentrated juice of wild cucumber, called 
elaterium is of this kind. Incifions . are 
made in the fruit; and the expreſſed juice 
being ſuffered to clarify, by repoſe, is eva- 
1 to dryneſs on the water bath. | 

Extracts of theſe three different ſpecies 
are prepared, in the large way, by evaporat- 
ing the juices of ſeveral plants. Such, 
— others, are, 

. The juice of acacia, imported from 
8 where the fruit of this tree is maſh- 
ed, preſſed, and the juice expoſed to evapo- 
ration by the ſun's heat. The inſpiſſated 
juice of flocs is prepared, in Germany, by a 
fimilar proceſs, and ſold under joe ſame de- 
nomination. 

2. That of hypociſtis, which i is made like 
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the foregoing, with the fruits of this para- 
3. Opium, an important medicine, whoſe 
nature is not accurately known. It is ex- 
tracted from the white poppy, in Perſia, & c. 
where it flows through inciſions made in 
the green capſules of the plant, in the form 
of a white juice, which dries intg brown 
tears of the true opium. The opium of 
commerce is obtained, by preſſure, from theſe 
capſules, moiſtened with water, and comes 
to us in a dry form, in flat circular cakes, 
wrapped up in leaves, and mixed with many 
impurities. It is purified by ſolution in as 
ſmall a quantity of water, as is ſufſicient o 
ſuſpend it; which being filtered, or ſtrained. 
by ſtrong preſſure, is evaporated on the war 
ter bath. This is the extract of o ium, and 
contains a ſaponaceous extract, a ſolid eſſan- 
tial oil, an odorous, noxious, and nareotie 
principle, an eſſential ſalt, and a glutingus 
matter. As the odorant, poiſonous and nar- 
cotic principle, is often productive of; had 
effects, attempts have been made to obtain 
an extract of opium, depriyed of this prin- 
ciple, Mr. Baume, who has made many 
experiments on opium, volatilized this prin- 
ciple, together with the eſſential oil, and by 
that means ſeparated the reſin, after a dir 
geſtion of fix months. Bucquet has diſco- 
vered, that the ſame ſedative extract, with- 
out the narcotic e be obwincd 
£9419 2 y 
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by diſſolving opium in cold water, and eva- 
porating the ſolution in a water bath. Lor- 
ry, who has made ſucceſsful inquiries into 
this ſubject, finds, that opium, after fer- 
mentation, affords a diſtilled water, which 
has the ſedative property, without produc- 
ing the bad effects of the crude ſubſtance, 
and which he has uſed with great ſucceſs. 
He obſerves, that the odorous principle of 
this medicine cannot be deſtroyed by any 
proceſs. | 4.99 | 
When the plants, from which it is pro- 
poſed to make extracts, are dry and ligneous, 
maceration, infuſion, or decoction in water, 
are employed, according to the ſtate and na- 
ture of the materials : maceration is, in moſt 
caſes, ſufficient. Odoriferous plants ' muſt 
be only infuſed ; decoction extracts too 
much, and ſeparates the reſinous parts, 
forming a thick fluid, which becomes tur- 
bid on cooling. Infufion may be uſed, in 
all caſes, according to the opinion of the 
moſt celebrated phyſicians and chemiſts. 
Water extracts various products from ſe- 

veral plants. Thus the berric of juniper 
afford a mucilaginous extract; quinquina 
affords a ſaponaceous extract, in ſmall tranſ- 
parent ſcales, reſembling falts, if the eva- 
poration be made in very ſhallow veſſels; 
and rhubarb affords a gummy reſinous ſub- 


The ſaponaceous, or more properly the 
. chemical 
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chemical extract, appears to be a com- 
pound of oil and fixed vegetable alkali. The 
extracts, prepared in pharmacy, are very far 
from being all of the ſame nature; they are 
mixed with mucilage, eſſential ſalt, ſaccharine 
juice, reſin, &c. . theſe conſiderations, 
Rouelle, with the intention of illuſtrating 
this part of medical chemiſtry, diſtinguiſhed 
them into the three genera we have, men- 
tioned: but the pure extract, reckoned a- 
mong the immediate ei of vegetables, 
muſt be confidered as a ſaponaceous com- 
pound, poſſeſſing peculiar properties. 
Extracts are prepared in the large way, in 
commerce, by means of water. Such as, 
1. The yellow juice of liquorice, by the 
firſt infuſion, or black, by ſtrong decoction. 
This laſt js burned, and contains a true char- 
coal. It is purified by ſolution . in water, 
filtration, and eyaporation, uſually with the 
addition of ſome eſſential aromatic oil of 
anniſeed, cinnamon, &c. e EN 
2. The cachou, or, as it is improper] 
called, Japan, earth, is prepared in the Eaſt 
Indies, from the infuſion of the ſeeds of a 
kind of palm, called areca, the infuſion be- 
ing evaporated, and made into cakes, It is 
purified by ſolution in water, and evapora- 
tion, uſually with the addition of aromatics. 
Among the extracts prepared for medical 
uſe, Rouelle particularly diſtinguiſhed thoſe 
WE Which 
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which are mixed with reſin, by the names 
of gum reſins, and reſinous extracts. 
Sum refins do not burn without being 
firſt dried, and appear to contain a larger 
quantity of extract, properly fo called, than 
of reſin. The reſinous extract burns much 
better, and appears to contain more reſin, 
than extractive matter. This happy diſtinc- 
tion ſhews, that the two ſpecies conſiſt 
ſimply of mixtures of extract with different 
doſes of the reſinous principle. They are 
not, therefore, with propriety called extracts, 
that name being a yo only to the ſapo- 
naceous matter, whoſe properties we ſhall 
proceed to, enumerate, | 
The pure extract differs from the forego- 
ing: it is a dry, ſolid, browniſh red, tranſ- 
parent ſubſtance, which does not burn by 
itſelf, but emits plentiful fumes, and con- 
tains more or leſs eſſential ſalt. Its taſte is 
almoſt always bitter ; by diſtillation, it af- 
fords an inſipid phlegm ; this phlegm, by a 
mild heat, becomes gradually of a deeper 
colour, and aſſumes alkaline properties, as 
is obſervable with elaterium, extract of bo- 
rage, &c. The volatile alkali is formed by 
the heat; a ſmall quantity of empyrenmatic 
dil next comes over; and the coaly reſidue, 
which is light and porous, contains alkali, 
and almoſt always neutral ſalt. The extract, 
expoſed to air, becomes mouldy, and attracts 
moiſture ; the ſalt it contains cryſtallizing, 
and 
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and ſeparating from the extractive part. 
They arofien changed, and intirely decom- 
poſed. It diſſolves in water; producing the 
appearance of a ſtrong infuſion. Acids de- 

compoſe this ſolution, in the ſame manner 
as they do ſoaps, and diſengage à principle 
— or leſs oleaginous. Metallic folutions 
likewiſe ſeparate this principle, by double 
affinity. The chemical properties of extract 
have not been farther examined into; but 
thoſe that are already known, evince, that 
it is with great propriety conſidered as a kind 
of ſoap. 
Extracts are uſed in medicine as aperitive, 
ſolvent, diuretic, ſtomachic, remedies, and 
are daily adminiſtered with great ſucceſs,” 


; ; - | * 
10 H A P. IV. 
| Eſſential Salts, | 


Tur ſaline ſubſtances; held in FN : 
the juices. of plants or the water 
ak — are infuſed, are called eſſential 
ſalts of plants. They are obtained by ebοt- 
ing thoſe fluids, which are firſt evaporated to 
the conſiſtence of ſyrup.” As theſe ſalts are 
impregnated with extractive, and fat matter, 
it is N to * them with lime and 
B 4 whites 
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whites of eggs. If theſe ſalts be of an acid 
nature, lime muſt not be uſed, becauſe it 
would neutralize them, but pure white clay 
in powder. After the firſt extraction, they 
are ſtill very impure. Solution in diſtilled 
water, and cryſtallization, may be repeated 
till they become pure and white. 

The eſſential falts of plants are of a diffe- 
rent nature, and may be 8 into 
two claſſes. | 


CLass .. Eſſential Salts. 


The firſt claſs includes thoſe which re- 
ſemble mineral ſalts. The principal (| es 
are, 1. Cretaceous fixed alkalis, whic 
obtained from almoſt all plants, by ET: 
ing them with acids, as "Margraff and Rou- 
elle the younger have ſhewn. The vege- 
table alkali is the moſt common, but the 
mineral alkali exiſts in marine plants. 2. 
Vitriolated tartar, or vitriol of pot-aſh, in 
millefoil, in aſtringent and aromatic plants, 
in ſpurge flax, and in the mark of olives. 3. 
Glauber's ſalt, or vitriol of ſoda, from tama- 
riſk. 4. Nitre, from borage, turnſole, tobac- 
co, &c. 5. The febrifuge ſalt of Sylvius, or 
- muriate of pot-aſh ; and marine falt, or mu- 
riate of ſoda, in marine plants. 6. Selenite 
diſcovered by Model in rhubarb. 

Many other falts will doubtleſs be forgadi 
reſembling thoſe of minerals, when a greater 
number 
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number of plants ſhall be accurately ana- 
lyzed. It has likewiſe been thought that 
volatile alkali; or rather ammoniacal chalk, 
exiſts. ready formed in cruciferous plants; 
becauſe theſe plants, by diſtillation, afford 
on the firſt application of heat, a phlegm 
which holds a ſmall quantity of that falt in 
ſolution. On this account the ancients 
called them animal plants; but Rouelle the 
younger has ſhewn, that this ſalt does not 
exiſt ready formed in plants, but is produced 
by the re- action of the principles, which is 
promoted by heat. Mr. Baume pretended 
that the volatile principle of cruciferous 
plants is nothing but ſulphur. The vola- 
tile alkali obtained from theſe plants, ariſes 
from the inflammable gas of the oil united 
to the mephitis contained in the vegetable, 
as Mr. Berthollet has ſhewn. | 
Various opinions have been held, reſpect- 
ing the mineral falts found in plants. Some 
have thought, that theſe ſalts were conduct- 
ed from the earth by water, and paſſed into 
the vegetables without alteration. Others 
have ſuppoſed, that the ſaline ſubſtances were 
formed by the proceſs of vegetation. It is 
certain, that two very different plants grow- 
ing in the ſame ſoil, as for example, bora 
and millefoil, afford each the falt pecuhar 
to itſelf; that is to ſay, the borage affords 
nitre, and the millefoil vitriolated tartar. 
A ſingle experiment, which has been much 
| | | talked 
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talked of, but never accurately made, would 
decide the queſtion; namely, to cauſe ſuch 
plants as afford a certain ſalt, for example, 
nitre, to grow in a quantity of earth, pre- 
viouſly lixiviated, and to water them with 
water containing marine or ſome other ſalt. 
If the plants in theſe circumſtances afford 
nitre, and not marine ſalt, it might be con- 
cluded that the ſalt does not paſs as ſuch in- 
to the organs of plants, and that the proper 
falt is formed by the proceſs of vegetation. 


Cass II. OF Eſſential Salts. 


The ſecond claſs contains ſuch ſalts as 
are peculiar to vegetables. Theſe truly eſſen- 
tial ſalts always conſiſt of an acid united 
with an alkali, or an oil. The acid is often 
in a diſengaged ſtate, though ſometimes 
maſked by other ſubſtances. 2 

The eſſential acid ſalts of vegetables are 
found in a great number of plants, and are 
afforded, in general, by all thoſe which have 
a ſour taſte. Such are ſorrel, acid fruits, 
lemons, oranges, &c. The ſalt beſt known 
of this kind in commerce, is called ſalt of 
ſorrel. It has been long ſuppoſed to have 
been obtained from the aleluia, or oxys, but 
it is now affirmed to be really extracted from 
a kind of ſorrel, in many parts of Switzerland. 
This ſalt has the form of white irregular 
ttt ont | : cryſtals, 
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eryſtals, of a ſharp taſte, and reddens blue 


vegetable colours, | 
It diſſolves readily in water, and- may. be 
cryſtallized without loſing its acid. B 
heat, in a crucible, it exhales a ſtrong, 154 
ſmell, becomes carbonaceous, and takes fire. 
Its flame is blue, like that of ſpirit of wine, 
and leaves, after its combuſtion, a white 
falt, which with ſpirit of ſalt forms marine 
falt. An ounce of this falt afforded Mr. Bau- 
me, by diſtillation, three drachms and a half 
of an acid colourleſs liquor, with a flight 
ſmell of marine acid. No oil paſſed it over 
the reſidue was coaly. This falt precipitates 
the nitrous ſolution of mercury, as does 
likewiſe the acid it affords by diſtillation. 
The latter, mixed with the nitrous acid, 
did not diſſolve. Bergman places the acid. 
of ſorrel as a peculiar acid, in the thirteenth 
column of his table of affinities. He dif- 
fers from Baume in certain particulars, 
though he agrees with him in moſt, as we 
ſhall obſerve; but he has not ſaid whether 
his experiments were made with the ſalt of 
ſorrel in commerce, or the true eſſential ſalt 
of ſorrel. The following is an extract of 
his doctrine reſpecting this ſubſtance. Salt of 
ſorrel conſiſts of the — alkali, ſuper- 
ſaturated with a peculiar acid. Scheele has 
contrived a very good method of obtaining 
this acid ſalt. He mixed the oxaline acid, 
ſaturated with volatile alkali, witha ſolution 


of 
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of ponderous earth, in the nitrous acid: the 
rinciples of theſe two compounds. were 
mutually e by double affinity; the 
nderous earth uniting with the oxaline 
acid, forming the barytic oxate of Mr. De 
Morveau, and falling to the bottom, on 
account of its difficult ſolubility. This pre- 
cipitated ſalt is decompoſed by the vitriolic 
acid, which has a ſtronger affinity with pon- 
derous earth than any ſubſtance hitherto 
known. The oxaline acid remains diſen- 
d in the ſupernatant liquor, which is 
decanted from the ponderous ſpar, formed 
during the decompoſition. This ſalt ſeems 
to reſemble the acid of ſugar, rather than 
that of tartar, though it differs from both. 
For, when combined with a ſmall quantity 
of vegetable alkali, it forms ſalt of ſorrel, 
ſimilar to that of tartar; but which decrepi- 
tates in the fire, melts, becomes almoſt black, 
and capable of being totally decompoſed by 
chalk: theſe properties are not found in tartar. 
A ſmall proportion of vegetable alkali com- 
bined with acid of ſugar, reſembles neither 
tartar nor ſalt of ſorrel. The oxaline acid 
prefers lime to alkalis; but it is yet uncertain 
whether ponderous earth and magneſia have 
likewiſe a ſtronger affinity to this acid. It 
decompoſes ſelenite; becauſe it has a ſtronger 
affinity than the vitriolic acid with lime. 
If the oxaline acid be ſtrongly heated, it is 
deſtroyed ; but it neither ſwells, nor be- 
comes 
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comes ſo black, as the acid of tartar. By 
diſtillation, it affords a phlegm, much more 
acid than that which is obtained from the 
latter by the ſame procefs. From theſe cir- 
cumſtances we may perceive, that the dif- 


ference between Bergman and Baume, con- 


fiſts in the former admitting the vegetable 
alkali as the baſe of this ſalt; whereas the 


latter chemiſt found it to contain ſalt of ſoda. 


All the acid ſalts of plants have not yet 
been examined, though a great number is 


known. The acid of lemons may be ſepa- 


rated from its mucilage by ſtanding, and 


concentrated by the action of froſt, as Mr. 
Georgius has ſhewn; or by evaporation; 


carefully conducted. It has been thought 
analogous to the acid of tartar, though its 
ſtronger taſte ſeems to indicate a reſem- 
blance with the oxaline acid. Stahl affirms 
this acid, ſaturated with crab's eyes, and 
digeſted with a ſmall quantity of ſpirit of 


wine, gradually aſſumes the nature of vine- 


gar. Bergman obſerves, that the acids of 


ſpar, phoſphorus, arſenic, borax, ſugar, - 


tartar, ſorrel, and lemons, reſemble each 


other, in being ſcarcely at all ſoluble when 


combined with earths ; and that they only 
become ſo, by means of an exceſs of acid ; 
a property which is not found in other falts. 
Yet ſelenite and ponderous ſpar, two earthy 
ſalts, formed by 2 vitriolic acid, are ſcarcely 
ſoluble in water. | 


Fruits, 
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Fruits, which are at firſt ſour, and bes» 

come ſweet as they ripen, afford a ſalt, 
whoſe acid is leſs developed than that con- 
tained in the foregoing ſubſtances. This ſalt 
ſeems to occupy the middle place between the 
very acid eſſential ſalts, and the faccharine 
matter, and reſembles the tartar of wine. 
It is obtained from apples, pears, quinces, 
tamarinds, &c. Rouelle the younger, has 
examined it carefully in many of theſe vege- 
tables. We ſhall ſpeak more largely con- 
cerning it when we attend to the ſpiritous 
fermentation. 
Modern chemiſts ſeem inclined to think, 
that all the acids of four fruits differ from 
each other, and compoſe particular ſpecies. 
Bergman and Scheele are of this opinion. 
The latter ſucceeded in cryſtallizing the acid 
of lemons, by ſaturating the juice with 
chalk, and decompoſing the ſalt by the ad- 
dition of vitriolic acid ; the acid of lemons 
is diſengaged in the ſupernatant liquor, and 
may be obtained in cryſtals by evaporation 
and cooling. We ſhall hereafter ſee, that 
this cryſta lized acid differs from lemon 
juice, and does not afford the ſame an 
with the nitrous acid. 
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© H 4 P. 3 
Concerning the Saccharine M atter. | 


TH E faccharine matter, which many 
chemiſts conſider as a kind of eſſential 
alt, is found in a great number of vegeta- 
bles, and may be properly ranged among 
their. immediate principles. The maple, 
the birch, the red beet, the parſnip, the 
grape, wheat, &c. contain it. Margraff ex- 
tracted it from moſt vegetables. The petals 
of many flowers, and the nectariums placed 
* thoſe en elaborate a principle of this 
ind. 
The ſugar cane, en ſaccharifera, con- 
tains it in larger quantities, and affords it 
more readily, than any other plant. The 
ripe. canes. are cruſhed between two iron 
cylinders, placed perpendicularly. - The ex- 


prefled juice falls on a plate beneath, and is 


called melaſſes. It flows into a caldron, 
where it is boiled with wood-aſhes and lime, 
and the ſcum taken off. This boiling with 
alhes and lime is repeated in three other 
-boilers, and converts it into ſyrup. It is 
then ſtrongly boiled with lime and alum ; 
and when it is ſufficiently concentrated, it 
is * into a veſſel called the cooler. 

When 


\ 
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d When it is cooled ſo that the finger may be 
plunged into it without injury, it is poured 
into barrels placed over certain ciſterns, and 
pierced at the bottom with -many holes, 
ſtopped with canes. The ſyrup becomes 
ſolid in the caſks, and part flows out through 
the holes into the ciſtern beneath. The 
ſugar in this concrete ſtate is yellow and 

reaſy ; it is called muſcovado. It is re- 
Fred in the ſugar iſlands by boiling, and 
pouring into inverted earthen cones, called 
pans. That part of the ſugar which is 
incapable of becoming concrete, runs through 
the aperture of the pan into a pot placed 
beneath. The baſe of the ſugar loaves is 
taken away, and white ſugar in powder is 
put in its place, and preſſed down; the 
whole is then covered with moiſtened clay. 
The water of the clay filtrates through the 
ſugar, and carries with it a portion of the 
mother water, which runs out through the 
aperture at bottom, and is received in other 
pots. A ſecond covering of clay is put on 
when the firſt is dry, and the water is fuf- 
fered to filter through a ſecond time; after 
which, the loaves are carried to a ſtoye to 
dry. At the end of eight or ten days theſe 
, loaves are broken, and the powdered ſugar is 
conveyed to Europe, where it is refined in- 
to ſugar of different qualities. . | 
The proceſs of refining conſiſts in boiling 
the ſugar in lime-water, together with _ 
loc 
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locks blood, taking off the ſkim three or 
four times, and filtering the liquor, which 


is then poured into pans to make loaves. 


The loaves are covered with a ſtratum of 
moiſtened clay; and the water is thus filter- 
ed through the ſugar, by the repeated ad- 
dition of a new ſtratum of clay as the former 
becomes dry, until the ſugar has acquired 
the requiſite degree of whiteneſs, The 
loaves of refined ſugar are then. conveyed 
into a ſtove, and at the end of eight days 
are wrapped in paper, and tied up for fale. 
The remaining ſyrup, which cannot be cryſ- 
tallized, is ſold under the name of melaſſes. 

All chemiſts formerly ſuppoſed, that theſe 
different operations ſeparate a fat matterfrom 
ſugar, and by that means render it ſuſceptible 
of cryſtallization. Bergman thinks, that 
lime ſerves to deprive it of that exceſs of acid, 
which prevents its taking the ſolid form. 
As it is quickly evaporated during the whole 
proceſs, it takes the form of a granulated 


and irregular maſs, in the ſame manner as 


we have before obſerved with reſpect to the 
vitriol of zink. | LL Bs 


Sugar conſiſts of a peculiar acid united to 


a ſmall quantity of alkali, and much fat mat- 
ter. It cryſtallizes in hexahedral truncated 
priſms, and in this ſtate is called ſugar- candy. 
By diſtillation, it affords an acid phlegm, 
and a few drops of empyreumatic oil. The 
reſidue 1s a ſpungy light coal, which con- 

Vor. IV. C tains 
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tains a fmall quantity of vegetable alkali. 
This falt is inflammable. On. hot coals it 
melts, and ſwells up very much, emits 
a. penetrating vapour, and becomes con- 
verted into a brown yellow matter called 
caramel. It is very ſoluble in water, to 
which it gives much conſiſtence, and con- 
ſtitutes a kind of mucilage, called ſyrup. 
Syrup, diluted with water, is capable of fer- 
mentation, and affords ardent ſpirit. 4 
Bergman has obtained, from all ſaccha- 
rine matters, eſpecially ſugar, an acid of a 
peculiar nature. . For this purpoſe, one part 
of ſugar in powder is mixed in a retort with 
fix parts of aqua fortis, and a gentle heat is 
applied. The evaporation is continued for 
ſome time after the red vapours have ceaſed. 
The ſolution being ſuffered to cool, affords 
white . cryſtals in the form of four-ſided 
needles or priſms, terminated with dihe- 
dral ſummits. The decanted liquor treated 
a ſecond time with three or four parts of the 
ſame nitrous acid, affords, by a new cryſtal- 
lization, priſms of the ſame form. The ope- 
ration is again repeated on the ſecond mo- 
ther water. An ounce of white ſugar, by 
this proceſs, affords about three drachms 
of priſmatic falt ; which is diſſolved in hot 
water, and cryſtallized by cooling, in order 
to obtain it in a ſtate of purity. 
The acid of ſugar has a very penetrating 
ſour taſte. Diluted with water, it forms 
| an 
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an agreeable acid liquor. It reddens all blue 
vegetable colours. Expoſed to a mild heat, 
- it becomes opake, and falls into a powder, 
reſembling effloreſcence, and loſes three- 
tenths of its weight, by the evaporation of the 
water which, enters into its cryſtals. This 
water may be collected by the uſual apparatus 
for diſtillation. A ſtronger heat fuſesthe acid, 
and gives it a brown colour; an acid phlegm 
-- paſſing at the ſame time into the receiver, 
ſimilar in all its properties to the falt itſelf. 
Part ſublimes in the form of a white cruſt ; 
and the'retort contains ſcarcely any reſidue. 
The reſidue is grey or brown, and does not 
amount, according to Bergman, to more 
than the fiftieth part of the original matter. 
A very conſiderable quantity of a gaſeous ſub- 
ſtance is likewiſe afforded in this operation: 
half an ounce of the acid of ſugar afforded 
Bergman 100 cubic inches of gas, half of 
which was cretaceous acid, and the other half 
inflammable gas, which burned with a blue 
flame. The Abbe Fontana, who repeated 
this experiment, obtained from an ounce of 
the cryſtallized falt, 432 inches of gas, of 
which one third was cretaceous acid, and 
the reſt inflammable gas, mixed with com- 
mon air. On repeating the fame experi- 
ment, I had a reſult nearly agreeing with 
that of the latter chemiſt. The moſt fingu- 
lar circumſtance is, that the ſublimed por- 
tion diſtilled for two more ſueceſſive times 
C 2 "0 affords 
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affords no coaly matter, but only a teſidue of 

a whitiſh grey colour. This ſalt heated in an, 
open fire, emits a very penetrating vapour, 
and leaves a reſidue which is perfectly white. 

The acid of ſugar expoſed to the air, fn 
floreſces i in proceſs of time. 

Cold water diffolves, half its weight, of 
this ſalt; but bodling water diſſolves double 
the quantity. The ſalt cryſtallizes as it 
cools. 4 

The acid of. ſugar diflolves the baſe of 
alum. The evaporated ſolution affords a 
yellowiſh, tranſparent, ſweet,  aſtringent, 
matter, which becomes moiſt in the air, 
and reddens turnſole. This ſalt boils up in 
the fire, loſes its acid, and leaves the clay 
of a brown colour. It is decompoſable by 
mineral acids. 

The acid of ſugar, combined with ponde- 
rous earth, forms a ſalt ſcarcely ſoluble, 
which affords angular cryſtals, when the 
acid is in exceſs. Hot water, by carrying 
off this exceſs, renders them opake, pul- 
verulent, and inſoluble. 

When combined with magneſia, it affords 
a white ſalt in powder, decompoſable by the 
ſparry id, and by ponderous earth. 

Saturated with lime, the acid of ſugar af- 
fords a pulverulent ſalt inſoluble in water, 


and not decompoſable but by fire; becauſe 


the affinity of this acid with lime is ſuch, 
that it takes it from every other. Bergman, 
conſequently, 
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conſequently, propoſes the acid of ſugar as 
a teſt to diſcover the 'preſence and quantity 
of lime contained in mineral waters, whe- 
ther. diſengaged, or in combination with 
any acid. This ſalt turns ron of violets 8 
to a green. 

The acid of mager unites with the vege- 
table alkali, and. may be cryſtallized, pro- 
vided either of the principles be in exceſs. 
This falt, which is very ſoluble in water, 
is decompoſable by the action of fire, and 
by the mineral acids. _ 

Combined with two parts of ſoda, the 
acid of ſugar forms a ſalt of difficult ſolubi- 
lity, which diſſolves more readily in hot 
than cold en and turns ſyrup of ber 
to a green. | 

With the volagila alkali it affords an am- 
moniacal ſalt, which by flow evaporation, 
cryſtallizes in quadrilateral priſms decom- 
poſable by fire, and convertible. into creta- 
ceous ammoniacal ſalt, formed * the de- 
ſtruction of the ſaccharine acid. 

The acid of ſugar i is ſoluble in the & 
ral acids. It gives a brown colour to oil of 
vitriol, and is decompoſed hy ſmoking 
ſpirit of nitre, 

In general, it combines more readily with 
my calces than with metals. 

. With white arſenic it forms very fuſi- 
Sy volatile, priſmatic mnt thn devompeſ- 
able * heat. 


* 3 : 2. With 
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2. With cobalt, a pulverulent ſalt of a 
light roſe colour, and difficultly foluble in 
3. With calx of biſmuth, a white ſalt in 
powder, of difficult ſolubility. - 

4. With calx of antimony, a ſalt in exe 
talline grains. 

5. With nickel, a white or greeniſh yel- 


low falt, of difficult ſolubility. 


6. With manganeſe, a falt in a white 
powder, which becomes black by heat. 

7. With zink, which it diflolves with ef- 
ferveſcence, it forms a white pulverulent 
falt. 

8. With calx of mercury, a white pulve- 
rulent ſalt, which becomes black by the 
contact of light. This acid decompoſes the 
vitriol and nitre of mercury. 

9. It at firſt blackens tin, which after- 
wards becomes covered with a white pow- 
der. The falt it forms with this metal is 


of an acrid taſte, and by a well- conducted 


evaporation, cryſtallizes in a priſmatic form. 


Tf quickly evaporated, it affords a tranſpa- 


rent maſs reſembling horn. 

10. It tarniſhes lead, but diſſolves the 
calces much more readily than the metal it- 
ſelf. The faturated liquor depoſits fmall 


cryſtals, which may likewiſe be obtained by 


pouring the acid of ſugar into a ſolution of 
the nitre, or the muriate of lead, as well as 


into the acetous ſolution of that metal. 
„ 
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11. It attacks iron filings, and produces 
inflammable gas. This ſolution is ſtyptic, 
and affords priſmatic cryſtals, of a greeniſh 
yellow, decompoſable by heat. The ſaffron 
of Mars, united to this acid, preſents a yel- 
low powder, ſimilar to that which is ob- 
tained by pouring the fluid acid of ſugar into 
a ſolution of martial vitriol. 

12, It ats on copper, and completely 
diſſolves the calces of that metal, forming a 
falt of a light blue colour, and of difficult 
folubility, This falt may likewiſe be ob- 
tained by precipitating the ſolutions of cop- 
per in the vitriolic, nitrous, muriatic, and 
acetous acids, by the addition of the acid o 
ſugar. | 8 

13. The calx of filver, precipitated by 
vegetable alkali, is ſparingly diffolved in this 


acid. The beſt manner of procuring this. 
ſalt, which Bergman calls ſaccharated ſilver, 


is to precipitate the nitrous ſolution of this 


metal by the acid of ſugar : a white preci- 
pitate is formed, ſearcely ſoluble in water, 


which becomes brown by the contact of 


light. 


the calx of gold. wh 
15. Laſtly, it diſſolves the precipitate of 
platina, made by ſoda. This ſolution is 
yellowiſh, and affords cryſtals of the fame 
colour. Such are the phenomena deſcribed 


14. This acid has ſcarcely any action on 


| bo 
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by Bergman, reſpecting the combinations of 
the acid of ſugar with metallic ſubſtances. . 
It may be ſuppoſed, from the proceſs of 
this celebrated chemiſt for obtaining the 
acid of ſugar, that this falt is produced from 
the nitrous acid made uſe of. Bergman does 
not think that this opinion is admiſſible, 
becauſe the acid of ſugar has none of the 
properties of that of nitre, but on the con- 
trary, differs from it in all its combinations, 
The nitrous acid does not, in fact, appear 
to enter into the acid of ſugar ; but the great 
quantity of nitrous gas emitted in this pro- 
ceſs, ſhews, that the ſpirit of nitre is de- 
compoſed, Now, fince the nitrous: acid, 
according to the experiments of M. Lavoi- 
fier, does not afford nitrous gas, but in pro- 
portion as it loſes the baſe of pure air, it 
appears that a part of its oxyginous principle 
combines with the combuſtible matter of 
the ſugar, to form the acid obtained. We 
have ſeen already, that the production of the 
arſenical acid, and of the dephlogiſticated 
muriatic acid, may be explained in this 
manner. | 
Though, at the time of the firſt diſcovery 
of this acid, it was thought that the ſaccha- 
rine principle was neceflary to its formation, 
it is at preſent known, that a great number of 
vegetables, which are not ſaccharine, afford it 
in greater or leſs abundance; ſuch are gums, 
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mon juice, ſpirit of wine, and many animal 
matters, as Mr. Berthollet has diſcovered. 
Among theſe ſubſtances, thoſe which pro- 
duce the greateſt quantity of this peculiar 
acid, by the action of ſpirit of nitre, are 
ſuch as do not afford ſugar. Pure ſugar 
did not afford Bergman more than one-third 
of its weight of acid; and Mr. Berthollet 
obtained more than - half from wool. Tt 
ſeems, therefore, as M. De Morveau thinks, 
that this acid is formed by the union -of a 

uliar attenuated oil, which exiſts in all 
organic ſubſtances, and is the ſame through- 
out; and that conſequently the name of 
ſaccharine acid is improper. Mr. Scheele 

has obſerved, that the acid of lemons, cryſ- 
tallized by the proceſs deſcribed in the fore- 
going chapter, does not afford ſaccharine 
acid, by treatment with nitrous acid, though 
lemon juice itſelf affords it. The vitriolic 
acid, employed for the purification of this 
acid ſugar, ſeems, therefore, to decompoſe 
the oil which forms the baſe of the ſaccharine 
acid. 

Sugar is very extenſively uſeful. It is a 
food which, taken in too large a quantity, 
is capable of heating the animal ſyſtem. It 
is very much uſed in pharmacy, where it is 
the baſe of ſyrups, lozenges, and other pre- 
parations. It is very uſeful, as a medium 
to favour the ſolution. or ſuſpenſion of reſins, 
oils, &c. in water. It preſerves the — 
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of fruits, after they are reduced into a jelly. 
It may even be conſidered as a medicine, 
ſince it is inciſive, aperient, ſlightly tonic, 
and ſtimulant ; and there are, accordingly, 
inſtances of diſorders, ariſing from obſtruc- 
tions, which have been cured by the ha- 
bitual uſe of ſugar. Fel 1 
Certain juices, which flow out of plants, 
have a ſaccharine taſte. Manna and nectar 
are of this kind. Manna is produced by 
the leaves of the pine, the oak, the juni- 
per, the willow, the fig- tree, the maple, 
&c. The aſh, which is very abundant 
in Calabria, Sicily, &c. affords the man- 
na in commerce. It flows naturally from 
theſe trees, but is much more abundant- 
ly obtained by making inciſions in their 
bark. That which is collected on chips of 
wood, or ſmall ſticks, introduced into the 
artificial apertures, forms a kind of ſtalactites, 
perforated within, and called manna in the 
tear. Manna, in flakes, flows on the bark, 
and contains ſome impurities. The inferior, 
unctuous ſort, contains many foreign ſub- 
ſtances, and conſiſts of the refuſe pieces of 
the two former kinds: it is always moiſt, 
and frequently adulterated. The taſte of 
manna is ſweet, and ſlightly nauſeous. The 
manna afforded by the larch tree, which 
abounds in Dauphiny ; and that of the alhagi, 
which grows in Perſia, (Hedyſarum Linn.) 
in the neighbourhood of Tauris, are not 
| uſed ; 
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uſed : the latter bears the name of tereniabin. 
Manna is ſoluble in water, and affords, by 
diſtillation, the fame products as ſugar. 
Treated with lime, and white of eggs, it 
affords a ſubſtance reſembling ſugar ; and by 
the proceſs already deſcribed with the ni- 
trous acid, it affords an acid of the ſame 
nature as is obtained from ſugar.” | 

It is uſed as a purgative, in the doſe of 
from one to two, or three ounces ; 'or in the 
doſe of a few drachms, diluted, as an al- 
terative. £7 


H 
Concerning Gum and Mucilage. 


NOTHER kind among the proper 
juices of plants, is that called gum, or 
mucilage. This ſuBſtance is very abundant in 
the vegetable kingdom. It is found in a great 
number of roots; the young ſhoots, and new 
leaves, contain it in large quantities, This 
rinciple may be known by its viſcous and ad- 
fefive quality, when theſe parts are cruſhed 
between the fingers. At the time of the year 
when the juices are moſt abundant, it natu- 
rally exſudes through the bark of trees, and 
thickens at the ſurface into gum, Gum is 
| ſoluble 
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ſoluble in water, to which it gives a thick 
and viſcous conſiſtence. This: ſolution, 
known by the name of mucilage, becomes 
dry, tranſparent, and brittle, by evapora- 
tion. | | "-jþ | - 

Gum burns without any :ſenfible: flame; 
it melts, and boils up on hot coals; by diſ- 
tillation, it affords: much acid phlegm, a 
ſmall quantity of thick and brown oil, and 
cretaceous acid, in the ſtate of elaſtic fluid. 
Its coal is very bulky, and contains a ſmall 
quantity of the fixed vegetable alkali. 

Three kinds of gum are uſed in medicine, 
and in the arts. : 

1. Gum, which flows from the apricot, 
pear, plumb trees, &c. It is white, yellow, 
or reddiſh; and when well ſelected, may be 
applied to the ſame uſes as other gums. A 
kind of gummy juice, of a beautiful yellow: 
colour, flows from the elm, and is ſome- 
times found in conſiderable quantities on its 
bark. I find this gum to be inſipid, ſoluble, 
viſcous, and to poſſeſs all the characters of 
Juices of this nature. EX 126 

2. Gum arabic, which flows from the 
acacia in Egypt and Arabia. Gum ſenegal 
1s of the ſame nature: it is uſed in medicine 
as a ſoftening and relaxing remedy ; it gives 
conſiſtence to crayons, and is uſed in ſeveral 
arts. 

3. The gum tragacanth, which flows from 
the adragant of Crete; tragacantha cretica. 
It 
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It is adminiſtered in the ſame caſes as th 
foregoing. Its ſolution is ſomewhat thicker 
and it requires more water to diſſolve it tan 
the other gums. Viſcous flakes: are depo- | 
ſited from its ſolution. 

Mucilages, of the ſame nature as gums, 
are obtained from many plants. The roots 
of mallows, the greater eomfrey, the bark of 
elm, linſeed, the ſecd of quinces, &c. afford 
viſcous fluids, by maceration in water, 
which, by evaporation, leave true gums. 
The decoction of theſe plants is ſubſtituted, 

in medicine, inſtead of gums. 

All theſe ſubſtances, chemically en nt | 
ed, ſeem, at firſt ſight, to be bodies not much 
compoſed, ſince chemical experiments often 
exhibit ſubſtances, which; by their gelati- 
nous form, ſeem to reſemble gums and mu- 
cilages. Yet, from theſe vegetable products, 
which ſeem to conſtitute an excrementitious 
humour, are obtained water, liquid acid, 
Cretaceous acid, an oily principle, and fixed 
alkali, united to a coaly reſidue. This re- 
ſidue contains likewiſe a fixed earth, whoſe 
nature 1s not yet known. 

When gums, and mucilages are treated 
with the nitrous acid, they afford a cryſtal-. 
lized acid, of the fas nature as that which 
1s improperly called acid of ſugar. It ap- 
pears, therefore, that they contain the oily 
principle, whoſe combination with the oxy- 


ginous 
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ginous principle conſtitutes this ſpecies of 


The analogy between mucilage and ſaccha- 
rine matters, is likewiſe obſervable in the 
fumes of burned gum, which in ſmell reſem-- 
ble that of calomel, as well as by the nature 
of the products both afford by diſtillation, 
and the poroſity and lightneſs of their reſidual 
coal. Among fruits which become faccharine, 
there are ſome, as for example, apricots, pears, 
&c. from which, before the time of their 
maturity, a true gum exſudes. The kind 
of dry mucilage, which we ſhall hereafter 
deſcribe, under the name of amylaceous fe- 
cula, is converted into ſaccharine matter by 
germination. Theſe facts, and many others 
which might be urged, ſhew, that there is 
a ſtrong reſemblance between ſugar and gum. 
The inſipid and gummy mucilage may per- 

haps wa to the ſtate of ſugar, by a kind of 
fermentation. If the fact were eſtabliſhed, 
it would be proper to place this fermentation 
before that which haave has diſtin- 
guiſhed by the name of ſpirituous ; and it 
would always precede it, whether in the 
proceſs of vegetation, or in thoſe operations 
which are artificially made to produce the 
ſaccharine taſte in barley, &c. 
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E H A N 
© Of Fat Oils. 


ILS are proper juices of a fat and 
unctuous nature, either ſolid or fluid, 
indiſſoluble in water, combuſtible with flame, 
and volatile in different degrees; they are 
contained in the proper veſſels, or in pecu- - 

liar veſicules. Theſe ſubſtances are found 
in two ſtates in vegetables; either combined 
with other principles, as in extracts, muci- 
lages, &c. or at liberty. Our attention muſt 

at preſent be directed to the latter. 

Chemiſts have ſuppoſed the exiſtence of 
a ſimple oily principle, as well as of a pri- 
mitive ſalt. This oily principle, combined 
with different ſubſtances, and modified by 
theſe combinations, conſtituted, according to 
them, the different ſpecies of oils obtained 
in the analyfis of vegetables. The charac- 
ters attributed to this ſimple and primitive 
oil, were great fluidity and volatility, neither 
colour nor ſmell, combuſtibility with flame 
and ſmoke : it was ſaid to be incapable of 
uniting with water, and to conſiſt of an acid 
combined with an earth and phlogiſton. 
| 3 5 It 
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It is certain that oils, in their decompoſi - 
tion, always afford a ſmall quantity of acid, 
and much inflammable gas ; the earth forms 
but a ſmall part, as they leave but an incon- 
ſiderable quantity of fixed and coaly reſidue, 
This notion reſpecting the oily principle, 
muſt be conſidered as a mere hypotheſis. | 
Oils are never formed but by organic 
bodies, and all ſubſtances in the mine- 
ral kingdom, which preſent oily characters, 
have originated from the action of vegetable 
or animal life. It is even very probable, 
that they are only formed in vegetables, and 
that they paſs without alteration into animal 
ſubſtances. 
The oily juices of vegetables are diſtin- 
uiſhed into fat oils and eſſential oils. _ 

Fat oils are very unctuous; their taſte is 
commonly mild and inſipid, and they have no 
ſmell ; they are not volatilized but by a heat 

| ſuperior to that of boiling water, and do not 
take fire till heated ſufficiently to volatilize 
them. The wick which is uſed to burn fat 
oil in lumps, anſwers this purpoſe ; it heats 
the oil/to ſuch a degree, as volatilizes it. 

. Moſt fat oils are fluid, and require a con- 
ſiderable degree of cold to congeal them; 
others become ſolid by a very ſlight degree 
of cold; and others again are almoſt always 
ſolid: theſe laſt are called butters. 

Fat oils are not emitted from the ſurface 
of vegetables, but are contained in the ker- 
nels, 
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nels, the pippins, and emulſive ſeeds. They 


are extracted by breaking the cellules by 
which they are encloſed; that is to ſay, by 
pounding and preſſure. | 9 880 
Fat oils expoſed to air are changed, and 
become rancid; their acid becomes develop- 
ed, and they loſe their properties, at the 
ſame time acquiring others, by which they 
more nearly reſemble eſſential oils. Water 
and ſpirit of wine, by waſhing off this diſ- 
hs us acid, deprive them of their ſtrong ' 
taſte, but never reſtore their original ſtate. 
Mr. Berthollet has diſcovered, that fat 
oils thinly ſpread on the ſurface of water, 
and expoſed to the air, become thick, and 
reſemble wax. This appears to ariſe from 
the abſorption of the bale of vital air. 
By diſtillation they afford an acid phlegmof 
a penetrating ſmell, a light oil, a denſer oil, and 
a large quantity of inflammable gas mixed with 
cretaceous acid. The quantity of reſidual 
coal is not abundant. By rediſtilling theſe, 
more phlegm, and an oil which becomes light. 
er each time, are obtained. This is known 
by the name of philoſophical oil; the alche- 
miſts prepared it by diſtilling, for ſeveral ſuc- 


Ceſſive times, an oil with which they had im- 


regnated a brick. It is not exactly known 
how far this decompoſition may be carried, 
though it is ſaid that fat oil may this way 
be reduced into the diſengaged inflammable 
principle, acid, phlegm, air, and eartn. 

Vor. IV. D e 
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Water does not produce any change in 
fat oils in the-cold, but it purifies them, by 
carrying off part of their N which 
is likewiſe precipitated during their com- 
buſtion, and is the cauſe of their property of 
fermenting and becoming rancid. It is well 
known, that water thrown on burning oils, 
cauſes them to give a ſtronger flame, inſtead 
of extinguiſhing them. This depends on 
the vital air afforded by the decompoſition 
of the water, which aftords the baſe of vital 
air. When the vapour of the flame of 
burning fat oil is collected in a chimney, 
terminated by a worm pipe, a large quan- 
tity of water is obtained ; whence it fol- 
lows, that this immediate principle of vege- 
tables contains an aqueous inflammable gas. 

Fat oils do not combine with filiceous 
earth: with clay they form a ſoft paſte uſed 
in chemiſtry, by the name of fat lute, 

By particular proceſſes they combine with 
magneſia, which reduces them to a ſaponace- 
ous ſtate. | : rope 

Lime unites with oils, but not in a very. 
evident manner when the ſubſtances are 
immediately applied to each other. 5 

Pure alkalies combine readily with fat 
oils, and produce a compound called ſoap. 

To prepare this compound, oil of olives, 
or of tweet almonds, is triturated with a 
concentrated lixivium of ſoda, rendered cauſ- 
tic. 


rar os. Ws 
tic by lime, and known by the name of ſoap” 


lye. The mixture becomes thick in a. few! 


days, and is converted. into the ſoap uſed in 
medicine. | The: ſoap: of commerce is, made 
by boiling the lixivium with rancid gil z, it 


is then white, but is mat bled by martial 


vitriol. Green ſoap is page id way mare 
of olives and pot ah. ? 

Soap is foluble in pure water; heat den 
eompoſes it, and dilcngages Beg oily 
and volatile alkali: produced from th 
ed alkali and the oil; the coal Fo 
much fixed alkali, This artificial compoſi- 
tion of volatile alkali ſeems to prove, that 
fixed alkalies contain mephitis, N * 
acts on the inflammable gas of the oil. 

Lime- water | decompoſes ſoap, acco 
to the obſervation of Mr. „ e an 
inſoluble calcareous ſoap is then n | 
which is depoſited in grains. Acids po 
on ſoap. diſengage. the oil, but fomewhas 
altered. 

The volatile alkali does not combine with 
fat oils without difficulty ; yet, by lon 
trituration the mixture becomes opake. an 
rather more conſiſtent. 

Fat oils unite with acids, 1 form: pegu- 
liar ſoaps, when the acid made uſe of is 
weak. Meſſrs. Achard, Cornette, and Mag- 
quer, have made experiments reſpecting theſe | 
compounds. Mr. Achard added concentrat- 
ed rio acid, by ſmall portions, to fat oil. 
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This mixture being continually triturated, 
becomes at length converted into 'a brown 
maſs, ſoluble in water and ſpirit of wine. 
The oil obtained from this ſoap by alkalies, 
as well as by diſtillation, is always mote or 
leſs concrete. Mr. Macquer adviſes; in 
making this ſoap, to pour the acid on the 
dil; but he obſerves, that an acid ſoap made 
in this manner, is ſcarcely ſoluble in water. 
The ſoap which is prepared by triturating 
common alkaline ſoap with oil of vitriol, is 
more ſoluble. The concentrated Wttolie 
acid renders fat oils black, and cauſes them 
to reſemble bitumens. This phenomenon 

pears to ariſe from the re- action of the in- 
fin mable gas of the oil on the a 
principle of the vitriolic acid. 

The fuming nitrous acid immediately 
changes fat oils to a black colour, and in- 
flames ſuch as are of a drying nature. Thoſe 
which do not dry cannot be inflamed, but 
by a mixture of ſpirit of nitre and oil of 
vitriol, as Rouelle the elder has ſhewn in his 
Memoirs on the Inflammation of Oils, print- 
ed among thoſe of 1 Academy for the 
your ©7474 

The muriatic and cretaceous acids, act but 
weakly on fat oils ; the former, however, 
in a concentrated ſtate, combines with them 
to a certain degree, according to Mr. Cor- 
net. The dephlogiſticated muriatic acid 
thickens them much, and appears, by the 

abſorption 
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abſorption of its oxyginous principle, to 
Eon them into a ſubſtance: WY reſem- 
blin | 
The — of che othitr Aich on fat 1 
is not known ; theſe oils do not appear to 
combine with neutral ſalts. Many of the 
latter, more eſpecially the calcareous ſalts, 
decompoſe alkaline ſoaps. In this decom- 
poſition, eſpecially that effected by the vi- 
triols of lime and magneſia, which are fre- 
quently contained in water, the vitriolic 
acid unites with the fixed alkali of the ſo 
and forms vitriol of ſoda; the lime or t £ 
magneſia combines with the oil, and forms a 
kind of ſoap ſcarcely at all ſoluble, which 
floats in whitiſh curd-like maſſes on the ſure 
face of the water. This is the cauſe of the 
common appearance produced by hard waters, 
when attempts are made to =_ tba with 
ſoap, _ 
The action of inflaininable on on fat oils 
has not yet been examined. 
Fat oils diſſolve ſulphur in a boiling heat, 
and this ſolution is of a deep browniſh red 
colour, of a very fetid ſmell, and gradually 
depoſits ſulphur in the cryſtalline form. 
When this combination is diſtilled, the ſul- 
phur is totally decompoſed, and is no where 
found. This experiment well deſerves to be 
carefully repeated. Sulphureous gas is like- 
wiſe obtained 1 in this decompoſition. 

* D 3 Fat 
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Fat oils do not appear capable of uniting. 
with pure metallic ſubſtances, excepting 
copper and iron, on which they have a con- 
Gdorable action, But they combine with 
metallic calces, and form thick, concrete 
combinations, of a ſoapy appearance, as may 
be obſerved in the preparation of unguents 
and plaſters, Theſe preparations have not 


yet been chemically examined; it is only 


known, that certain metallic calces are re- 
duced in the formation of plaſters z as for 
example, the calces of copper and lead, &c. 
In docimaſtic operations, fat oils are uſed to 
reduce metallic calces, Mr. Berthollet de- 
ſcribes an ingenious and ſimple proceſs, 
for immediately combining a fat oil with 
any metallic calx, in the ſaponaceous form. 
It conſiſts in pouring a ſolution of ſoap into 
a metallic ſolution ; the acid of the latter 
ſeizes the fixed alkali of the ſoap, and the 
metallic calx 1s precipitated in combination. 
with the oil, to which it communicates its 
colour. In this manner a beautiful green 
ſoap is formed with vitriol of copper, and 
a brown ſoap with vitriol of iron ; theſe 
compounds may perhaps be uſeful in paint- 
ing. M. Scheele has diſcovered, that by 
combining oil of ſweet almonds, of olives, 
of rape, or of linſeed, with the calces of 
lead, and adding a ſmall quantity of water 
to the mixture, a ſubſtance is ſeparated, 
which he calls the ſweet principle. By 
evaporating 
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\ evaporating the water, this principle is ob- 
tained, 2 conſiſtence 5 N by a 
ſtrong heat it takes fire; part is volatilized 
in the diſtillation without burning; the reſi- 
dual coal is very light. The ſweet principle 

does not cryſtallize, nor does it appear ſuſcep- 
tible of fermentation ; nitrous acid diſtilled 
four times from it, produces acid of ſagar. 
_ principle appears to be a kind of muci- 
| lage. | | 

1 at oils diſſolve bitumens, and in ex 
lar amber, but they require the aſſiſtance of 
heat. Thefe combinations are a kind of fat 
varniſh, which does not become dry with- 

out difficulty. | LO 
Fat oils may be diſtinguiſhed into three 

era. | | 

The firſt comprehends pure fat oils, which 
congeal by cold, thicken ſlowly, form ſoaps 
with acids, and do not take fire by the ni- 
trous acid, unleſs oil of vitriol be likewiſe 
ned. 

1. Such are oil of olives obtained from 
the pulp of that fruit, cruſhed between two 
mill-ſtones, and preſſed in ſacks made of 
ruſhes. The firſt product is called virgin 
oil ; that which is obtained from the marc, 
moiſtened with water, is leſs pure, and depo- 
fits a ſediment, The oil of unripe olives 
is the oleum omphacine of the ancients." 
Oil of olives freezes at 10 degrees below 
zero, on Reaumur's thermometer, or ten de- 
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grees and a half above zero, in the thermo- 
meter of Fahrenheit, and does not become 
rancid in leſs than about twelve year s. 
2. Oil of ſweet almonds extracted with- 
out heat, becomes quickly rancid ; it does 
not freeze till its temperature is reduced 
to 6 degrees below o of Reaumur's ſcale, 
or 17 and a half of Fahrenheit. 

the ſeeds of 


3: Oil of rape obtained from 
a kind of cabbage called colſa. | 

4. Oil of ben, extracted from the ben 
nut, from Egypt and Arabia; it is very 
acrid, inodorous, and freezes very eaſily. 
The ſecond. genus comprehends drying 
oils, which ſoon become thick, do not con- 
geal with cold, are inflamed by the nitrous 
acid alone, and form a kind of refin with 
vitriolic acid, : 

1. Such are linſeed oil, obtained by preſ- 
ſure from linſeed. It is uſed in oily var- 
niſhes, and in painting. | 

2. Nut oil applied to the ſame uſe. 
3. Oil of poppy ſeeds, which is not at 
all narcotic, as the Abbe Rozier has clearly: 
ſhewn. 

4- Oil of hemp ſeed, which is very 
drying. 

In the third genus we comprehend con- 
crete fat oils, or butters, among which we 
may diſtinguiſh the following. | 

I. Butter of cocoa, obtained from the 
chocolate nut: four ſpecies of cocoa. are 

diſtinguiſhed £5 
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diſtinguiſhed ; the large and ſmall caracca, 
the berbice, and that of the iſlands. The 
butter is extracted by roaſting and ſubſequent 
ebullition in water, and is purified by melting 
with a gentle heat. 14 | 

2. The cocoa nut affords a butter. of the 
ſame kind, , 

3. The wax of vegetables is of the ſame 
kind, excepting that it is more ſolid; it 
comes from China, where it is made into 
yellow, green, or white candles, according 
to the manner in which the wax is extracted. 
The catkins of birch and poplar, afford a 
ſmall quantity of this kind of wax. That 
of Louiſiana is more abundant ; M. Berthol- 
let quickly bleaches it with the dephlogiſti- 
cated marine acid. | . 
The uſe of fat oils in the arts, and in me- 
dicine, is very extenſive. They are medi- 
cally preſcribed as relaxing, ſoftening, and 
laxative remedies; ſome are even purgative, 
as the oil of Ricinus, or Palma Chriſti, which 
has been likewiſe diſcovered to poſſeſs the 
property of deſtroying and evacuating the 
ſolitary worm. They enter into many me- 
dical compounds, ſuch as balſams, unguents, 
plaſters, &c. they are often uſed as food, on 
account of the mucilage they contain. 


— 
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C H A P. vnn. 
i 
Concerning Eſſential Oils. 


SSENTIAL oils differ from fat oils, 
by the following characters: Their 
ſmell is rang: and aromatic: Their vo- 
latility is ſuch, that they riſe with the 
heat of boiling water: and their taſte is 
very acrid. They are likewiſe much more 


"combuſtible than the fat oils. Theſe oils 


exiſt in moſt ſtrong ſmelling plants. They 
are either contained in the whole plant, as 
in the Bohemian angelica, or in the root 


only, as in ftarwort, the iris, the white 


dittany, and the kidney-wort, &.; or in 
the ſtem, as in the woods of ſandal, fafſa- 
fras, pine, &c. or in the bark, as in cinna- 
mon. In ſome, the leaves only contain it, 
as is obſerved in balm, peppermint, worm- 
wood, &c. in other plants it is found in 
the calices of the flowers, as in the roſe, and 


lavender. The petals of camomile and 


orange flower abound with it. In others 
again, it is contained in the fruits, as in 
cubebs, pepper, juniper berries, &c. Laſtly, 
many vegetables contain this oil in their 
ſeeds, as nutmeg, aniſe, fennel, and moſt 
umbelliferous plants. Eſſential oils differ 


from 
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from each other, 1. In the quantity, which 
greatly varies according to the ſtate or age 
of the plant. 2. In confiſtence: ſome are 
very fluid, ſuch as thoſe of lavender, blue, 
&.; others congeal by cold, as the oils of 
aniſced, or fennel ; others again are always 
concrete, as thoſe of roſes, parſley, kidney- 
wort, and ſtarwort. 3. With reſpect to co- 
lour: ſome are colourleſs, others yellow, as 
that of lavender; others deep yellow, as 
that of cinnamon; others blue, as that of 
camomile; others ſea- green, as that of 
St. John's- wort; or green, as that of parſley. 
4. By their weight: ſome float on water, 
as moſt of the oils extracted from plants 
growing in temperate countries; others, 
as thoſe of ſaſſafras and carraway feeds, and 
moſt oils from hot countties, fink to the 
bottom. This property is not, however, 
conſtant with telpect to climates, the eſſen- 
tial oils of nutmeg, pepper, and mace, be- 
ing lighter than water. 5. With reſpect to 
ſmell and taſte : this laſt property is often 
different in the eſſential oil from that 
of the plant. For example, pepper affords 
a mild oil, and the oil of wormwood is not 
bates; , 9v | 

Eſſential oils are obtained, 1. By preſ- 
furs, from the cedra, from bergamot, from 
lemons, oranges, &c. 2. By diſtillation. 
For this purpoſe, the plant is put into a 
copper alembic, together with water; the 

water 
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water being made to boil, comes over toge- 
ther with the oil into the receiver, and is 
obtained ſeparate by decantation. | 
Eſſential oils are adulterated either by che h 
addition of fat oils, which may be known 
by the ſtain ſuch oils make on paper; or by 
oil of turpentine, which may be diſtinguiſh-- 
ed by its ſtrong; ſmell, that remains after 
the eſſential oil is evaporated. The addition 
of ſpirit of wine in moſt caſes diſcovers the 
adulterating ſubſtance which remains undiſ- 
ſolved, while the oil unites with the ſpirit. 
Eſſential oils loſe their ſmell by a gentle 
heat, as they are very volatile ; fire alone 
does not decompoſe them. When heated 
with contact of air, they quickly: take fire, 


and emit a very thick fume, which becomes 


condenſed into a fine and light caaly mat- 
ter: they leave very little fixed coal after 
their inflammation ; becauſe they are ſo vo- 
latile, that the coaly matter is formed in 
the part which riſes. 

By expoſure to the air they become thick, 
and in proceſs of time aſſume the character 
of reſin. Needle- formed cryſtals are depo- 
ſited ſimilar to thoſe afforded by camphire 
when ſublimed. Geoffroy the younger, ob- 
ſerved them in the eſſential oils of mother- 
wort, marjoram, and of turpentine. The 


| fame. chemiſt obſerves, that their ſmell is 


ſimilar to that of camphor.* 
They unite difficultly with lime and oth: 


lis, 
* Sce the Memoirs of the Academy for the year 1721, 
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lis, and are changed by acids. The con- 
centrated vitriolic acid converts them into 
bitumens; bot if it be weak, it forms a 
kind of ſoap. The nitrous acid cauſes 
them to burſt into flame; the muriatic acid 
renders them ſaponaceous; and the . 
giſticated marine acid thickens them 
They have no action on neutral ſalts. 
They combine very readily with — 
and form compounds, called balſams of ſul- 
phur, in which the ſulphur is fo far e 29 | 
that it cannot be again recovered. f 
"TER — Ren _— them fol uble 
in water.. 
- They are uſed as cordind Girauliin; anti- 
ſpaſmodic, &c. remedies. Externally ap- 
plied, they are powerfully antiſeptic, and 
ſtop the 1 12 of caries in ne besten 3 
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3 A P. IX. 
| Concerning the Camphorate Principle. 


Cher — white concrete cryſtalline 
matter, of a ſtrong. ſmell and taſte, 
which reſembles eſſential oils in ſome of its 
properties, and differs from them in others. 
From a number of obſervations, chemiſts 
conſider camphor as an immediate principle 
of vegetables, exiſting in all very odorife- 


rous 
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rous plants, that contain eſſential oil. It 
has been obtained from the roots of zedoary, 
thyme, roſemary, ſage, and other labiated 
plants, either by diſtillation or decoction, as 
Cartheuſer and Neumann have obſeryed; but 
this camphor is in ſmall quantities, and, 
always has the ſmell gf the plant from which. 
it is obtained. This ſingular ſubſtance 
ſeems to be combined with the eſſential gils 
of vegetables, as Wwe may conelude from. 
the obſervation of Geoffroy, mentioned in 
the foregoing chapter. M. Joſſe, apothe- 
cary at Paris, ſhewed me a true camphor 
obtained from the roots of ſtarwort. Lorry 
conſidered camphor as à principle e 
ing in vegetables, and placed its ſpiritus 
rector at the head of a claſs of very power 
ful ſmells, whoſe effects on the animal eco- 
nomy deſerve the attention of chemiſts and 
phyſicians. 

The camphor uſed in msdiche, is obtained 
froma ſpecies of laurel which grows in China, 
Japan, and in the iflands of Borgeo, Suma- 
tra, Ceylon, &c. The tree which produces 
it, ſometimes contains ſo large a quantity 
that it need only be cleft, in order to obtain 
very pure tears of camphor, of conſiderable 
ſize. It is obtained by diſtillation. The 
roots, or other parts of the tree, are put in- 
to an alembic with water, which is covered 
with a capital, containing ropes of rice ſtraw. 
On the application of a ſufficient: heat, the 


camphor 
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camphor is ſublimed in ſmall greyiſh grains, 
which are afterwards. united into larger maſ- 
ſes. This crude camphor is impure; the 
Dutch purify it by ſublimation, after pre- 
viouſly. adding an ounce. of lime to each 
pound of the camphor. WE fo 
Camphor is much more volatile than eſ- 
ſential oils. and ſubſtances: with the moſt 
gentle heat, it cryſtallizes in hexagonal la- 
mine, attached to a middle ſtem. By a 
ſudden heat it melts before it riſes. It does 
not ſeem decompoſable by this means; yet 
if it be repeatedly diſtilled, it affords a red- 
diſh and manifeſtly acid phlegm, which 
ſeems to ſhew that the whole might be de- 
compoſed by repeating the operation a ſuffi- 
cient number of times. The temperature 
of the air in ſummer volatilizes it, ſo that 
it is intirely diſſipated. In a cloſe veſſel it 
ſublimes in hexagonal pyramids, or polygo- 
nal cryſtals, which were obſerved and de- 
ſcribed in the year 1756, by Romieu. Its 
ſmell is ſtrong and inſupportable to ſome 
perſons ; it takes fire readily, burns rapidly 
with much ſmoke, and leaves no carbona- 
CEOUS reſidue. | | 
It does not diflolve in water, to which, 
nevertheleſs, it communicates its ſmell: it 
burns on the ſurface of water. Romieu has 
obſerved, that ſmall pieces of camphor, of 
the third or fourth part of a line in diame- 
ter, on the ſurface of s glaſs of pure moe | 
0 * aye 
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have a rotatory motion, and are diſſolved in 
the ſpace of half an hour. He ſuſpects that 
this motion is produced by electricity, and 
obſerves that it ceaſes when the water is 
touched with a body that conducts electri- 
city, ſuch as an iron wire; and that on 
the contrary, it continues, though the wa- 
ter be touched with an inſulating en 
ſuch as glaſs, reſin, ſulphur, &c. 

Earths, the falino- terreſtrial nenden 
and alkalis, have no action on camphor. It 
muſt, however, be obſerved, that experi- 
ments have not yet been made with the 
cauſtic alkalis. 

Concentrated acids diſſolve camphor. Oil 
of vitriol, aſſiſted by heat, diſſolves it, and 
becomes red. The nitrous acid diſſolves it 
without any inteſtine motion, and forms a 
yellow liquid, which, becauſe it floats on 
the acid, has been called oil of camphor. 
The muriatic acid, in the ſtate of gas, diſ- 
ſolves camphor ; as do likewiſe the ſulphu- 
reous and ſparry gaſes. If water be added 
to theſe ſolutions, they become turbid, and 
the camphor is ſeparated in flocks, which 
float on the ſurface of the liquid, and does 
not appear to have ſuſtained any change in 
its properties. Alkalis, and alſo the ſalino- 
terreſtrial ſubſtances, and metallic matters, 
likewiſe ſeparate camphor from acids. 

Neutral ſalts have no action on camphor. 
The action of ſulphur and bitumens on this 

ſubſtance 


| CAMPHOR: 65 


ſubſtance is not knows, though it is pro- 
bable they would unite with it. | 


Fiat oils, and eſſential oils, diſſolve cam- 
phor by the aſſiſtance of heat. Theſe ſos 
tions, by cooling, gradually depoſit; ctyſ- 
tals in a vegetation. ſimilar to that; which is 
formedin ſolutions of fal ammoniac; namely, 
a middle ſtem, in which very fine horizon- 
tal threads are inſerted. This kind 
feathers, examined by the magniher, 1s 
very beautiful and regular. Romieu was 
the firſt who obſerved this beautiful cryſ- 
tallization (Memoirs. of the Academy for 
1756, page 448). We ſhall hereafter ſee 
that the ſolution of camphor in ſpirit of 
wine, which is much better known and 
more uſed than the foregoing, preſent- 
ed this obſerver with a cryſtallization ſome- 
what different, which he obtained by a 
peculiar proceſs. Camphor is one of the 
moſt powerful remedies the art of medicine 
poſſeſſes. It diſſipates inflammatory, tus 
mours in a ſhort time, by external applica- 
tion. It is uſed as an antiſpaſmodic, and as 
an antiſeptic remedy in contagious diſorders, 
putrid fevers, and in general, in all diſor- 
ders which are attended with nervous aftec- 
tions, or putridity. It is not adminif- 
tered in France in larger doſes than a few 
grains; in Germany, and in England, it is 
given in the quantity of ſeveral drachms per 
day. It is of importance to be known, x | 
Vor. IV. E cCamphor 
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camphor often mitigates heat and pain in 
the urinary paſſages, as it were by inchant- 
ment. It is given, triturated with yolk of 
eggs, ſugar, gums, or in the ſtate of oil of 
camphor ; and is ſometimes uſed - in the 
compoſition of diet drinks. Surgeons uſe 
camphorated ſpirit of wine, whoſe com- 
poſition we ſhall hereafter deſcribe, in exter- 
nal gangrenes, and often with good ſucceſs. 


—ͤ—ü—ä— — 
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Concerning the Spiritus Rector. 


Bobs gave the name of cp na rec- 
tor to the principle in which the ſmell 
of plants reſides. The properties of this 
ſingular ſubſtance, ſo intereſting on account 
of its effects on the animal economy, are 
yet but little known. The "poem rector 
appears to be exceedingly volatile, fugacious, 
and attenuating. It is continually diſengaged 
from plants, and forms an odoriferous 
— — around them, to a —_ or 
leſs diſtance. All plants differ from each 
other in the quantity, efficacy, and nature 
of this principle. Some contain it in great 
abundance, and are only in part deprived of 
it by drying, ſo that in theſe it appears to 
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poſſeſs a certain degree of fixity. Such, in 
general, are the odoriferous woods, and all 
the dry and ligneous parts of ſtrong-ſmell- 
Ing vegetables. In others, this principle is 
ſo volatile and tranſient, that though they 
have much ſmell, the ſpiritus rector can 
ſcarcely. be retained, even with the greateſt 
difficulty. Laſtly, there are plants, which 
have a ſmell ſcarcely ſenſible ; theſe are call- 
ed inodorous, and their ſpiritus rector has 
been diſtinguiſhed by the appellation her- 
baceous. | 2h | 
The ſlighteſt heat is ſufficient to diſengage 
the ſpiritus rector of plants. To obtain this 
principle, the plant muſt be diſtilled in a wa- 
ter-bath, and the vapours received in a head, 
which being kept cool, may condenſe them, 
and cauſe them to paſs into the receiver in a 
liquid form. This product is a limpid wa- 
ter, charged with the principle of ſmell, and 
is called the eſſential, or diſtilled water of 
the plant. The odorous principle is more 
volatile than the fluid which holds it in ſo- 
lution. Heat drives off the ſpiritus rector, 
and the liquid becomes, of courſe, deprived 
of its peculiar ſmell; expoſure to air pro- 
duces the ſame effect, very light mucilaginous 
flocks being depoſited, and the ſmell of the 
fluid being changed to that of mouldineſs. 
The principle of ſmell unites with the oily 
- Juices, and even ſeems to be one of the com- 
- ponent parts of eſſential oils ; for, 1. They 
RE always 


- <7 —— n 


WE 


7 
1 
4 
x 
1. 
1. 
1 
. 


2 . * 
+ 


68  -SPIRITUS RECTOR, ” 


always abound with it. 2. Plants which 


have a permanent ſmell, conſtantly afford 
more eſſential oil than thoſe whoſe principle 
of ſmell is very volatile, and which often 
afford no eſſential oil, as is the Caſe with 
liliaceous plants. To retain the ſpiritus 
rector of theſe laſt, as the lilly, the jeſſa- 
mine, the tuberoſe, it is neceſſary to com- 
bine them with fat oil. Theſe flowers are 
placed in a cucurbit of tin, together with 
cotton ſoaked in the oil of ben: the flowers 
and the cotton are diſpoſed ſtratum ſuper 
ſtratum ; and the cucurbit being cloſed, a 
gentle heat is applied. The ſpiritus rector 
1s diſengaged, and combining with the oil, 


becomes durably fixed. 95. Plants which 


have no ſmell, do not afford the ſmalleſt 
quantity of eſſential oil. 4. Vegetables, 
whoſe ſpiritus rector has been extracted 
by diſtillation in the water-bath, no longer 
afford eſſential oil, or at leaſt they do not, 
unleſs the diſtillation has been ſo' managed, 
that they till retain part of their ſmell; in 


this caſe, - they may afford a very. ſmall 


uantity. 5. An eflential oil, which has 
It its ſmell, reſumes it very readily, with 
all its 3 when re-diſtilled from a 
freſh plant, of the ſame kind as that from 
which it was originally extracted. att 
The action of ſaline ſubſtances on t 
ſpiritus rector has not yet been examined. 
The nature of this principle is not iden- 
8 * tical, 
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tical, but it ſeems to differ, according to the 
genera of the plants from which it is obtained. 

Macquer is of the ſame opinion with Boer- 
haave, that it is in general compoſed of an 
inflammable and a ſaline ſubſtance; but he 
obſerves, that it ſometimes participates more 
of the ſaline nature, and in other plants is 
more oily. The ſpiritus rector of cruci- 
ferous plants appeared to him to be ſaline; 
and he gives it the character of being pene- 
trating, without affecting the nerves; That 
which, on the contrary, is inſipid or ſtrong, 

without a keen and penetrating ſmell, and: 
affects the nerves in ſuch a manner, as either 

to produce or mitigate thoſe ſymptoms which 
depend on their irritation, as is the caſe with 
aromatic and narcotic plants, participate 
more of the nature of oils, according to that 
celebrated chemiſt. Several facts may be 
brought in ſupport of this aſſertion, The 
fraxinella emits an odour that forms an in- 
flammable atmoſphere around the plant, 

which immediately takes fire on the approach 
of an ignited ſubſtance: the vapour then 
burns from the bottom to the top: of the 
ſtem which ſupports the flowers. The ſpi- 
ritus rector of fraxinella appears, there= 
fore, to be of an oily nature. Venel, a 
chemiſt at Montpellier, and diſciple of Rou- 
elle, obtained an acid ſpiritus rector from 
ſavory (marum) by a gentle heat; and 
Roux, profeſſor of chemiſtry in'the * 
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of medicine, who examined this product, 
diſcovered, that it does not redden blue ve- 
getable colours, but that it ſaturates alkalis. 
Chemiſts are not agreed concerning the na- 
ture of the ſpirĩtus rector of cruciferous 
plants. Some think that it is acid, and 
others imagine it to be alkaline. From the 
experiments of Meſſrs. Deyeux and Baume, 
it appears, that ſulphur is found combined 
with the odorous principle of antiſcorbutic 
plants ; and that this combuſtible ſubſtance, 
in the ſtate of an elaſtic fluid, conſtitutes 
the ſpiritus rector of cruciferous plants. 
Two important confiderations remain to 
be offered concerning the ſpiritus rector. 
The firſt is, that this principle, according 
to the very probable conjecture of Macquer, 
is probably a gas of a peculiar nature. Its 
inviſibility and volatility, the manner in 
which it is expanded and diſperſed in the 
atmoſphere, together with certain experi- 
ments made by Dr. Ingen-houſz on the 
noxious gas afforded by flowers, render this 
opinion very probable. It only remains, 
therefore, to make the proper experimental 
inquiries on this ſubject, which it muſt be 
confeſſed require the greateſt care and accu- 
racy, but at the ſame time promiſe to re- 
ward the inquirer with diſcoveries of the 
moſt important kind. Boyle has already 
opened an immenſe field, and his labours 
have been continued with the greateſt ney 
CTLS 
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deſs by Lorry. This philoſopher has at- 
tended to the alterations which ariſe from 
the mixture of odours, and the changes they 
undergo by fermentation, by the action of 
fire, of air, or of different menſtrua, We 
cannot, without departing too far from our 
original plan, enter into any detail of his 
experiments, and ſhall therefore only ex- 
hibit his primitive diviſion of odours. Lorry 
divides theſe bodies into five claſſes, to which 
all other odours may be referred; namely, 
camphorated, etherial, poiſonous or nar- 
cotic, acid, and alkali. This phyſician, ex- 
plaining the baſis of his diviſion, eſtabliſhed 
on the effects of odours on the ſenſe of 
ſmelling, and the nerves in general, affirms, 
that he does not propoſe to inquire into their 
chemical nature; but it is moſt probable, as 
he himſelf thinks, that the chemical pro- 
rties of each claſs reſemble each other, as 
well as thoſe properties they exhibit in rela- 
tion to the animal economy. | 
The ſecond conſideration, with which we 
ſhall terminate our hiſtory of the principle 
of ſmell, is, that though the plants called 
inodorous are conſidered as not poſſeſſin 
it, it is nevertheleſs well aſcertained, that 
by the loweſt heat of a water-bath, theſe alſo 
afford a fluid, whoſe ſmell, though feeble, 
is ſufficient to diſcover the plant from which 
it was diſtilled. I can aſſert, from many 
experiments, that plants, reckoned moſt 
7%. E 4 - __ Inodorous, 
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inodorous, afford, by the water-bath, a dife 
tilled water, which emits their proper odour, 
in ſuch a manner as to diſtinguiſh them per- 
f:&ly from each other, Theſe waters are 
quickly decompoſed, loſing their faint cha- 
racteriſtic ſmells, and becoming changed by 
fermentation, which diſcovers acid or alka- 
line characters, according to the nature of 
the ſubſtance. 5 | 
The art of the perfumer conſiſts in ex- 
tracting the odorous principles of vegetables, 
and in preſerving or fixing them in different 
ſubſtances. Moſt of the proceſſes of this art 
are intirely chemical. 

Diſtilled waters are much uſed in the art 
of medicine; they poſſeſs different virtues, 
according to their reſpective nature. Thoſe 
only are uſed which are diſtilled by a naked 
fire, with the addition of water, as is done 
in the extraction of eſſential oils, We may 
obſerve, that this manipulation is adviſable 
in making aromatic eſſential waters, but is 
defective with reſpect to ſuch plants as are 
commonly called inodorous. We are of 
opinion, that it is indiſpenſably neceſſary to 
diſtil them with the water-bath ; and as this 
precaution is not uſually taken, they have 
commonly an empyreumatic ſmell, inſtead of 
that of the plant. If the virtue of theſe 
waters reſide only in their ſpiritus rector, 
feeble as it may be, it is certain, that the 
uſual method of preparing them deprives 

them 
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them of all the properties they ought to 
have. | * 3 
We muſt likewiſe add, that the diſtilled 
waters of plants, prepared in pharmacy, are 
not the pure ſpiritus rector, in the ſenſe 
Boerhaave uſes the word, but that the ſpi- 
ritus rector is diluted with a large quan- 
tity of water, which comes over in the diſ- 
tillation, 2 | 
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Of Inflammable Reſinous Juices in general, 
and of Natural Balſams in particular. 


9 name of reſin is given to a dry, in- 
4 flammable ſubſtance, not miſcible with 
water, ſoluble in oils and ſpirits of wine, and 
which flows in a liquid ſtate from the trees 
that produce them. Thefe ſubſtances are oils, 
become concrete by being dried in the air. 
The difference between balſams and reſins 
is not well ſettled. Some give the name 
of balſam to fluid inflammable ſubſtances, 
though there are likewiſe dry balſams. Others 
call the moſt odorous inflammable ſubſtances 
by this name. Bucquet has thrown con- 
fiderable light on this ſubje&, by confining 
the name of balfams to ſuch combuſtible 
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matters as communicate a ſweet taſte to wa- 
ter, and more eſpecially contain odorant and 
concrete acids, which may be obtained by 
ſublimation or decoction in water. 

The principal ſpecies of balſams may be 
reduced to the three following: 

I. Benzoin; this is diſtinguiſhed into 
two ſpecies, the benzoe amygdaloides, form- 
ed of white tears, reſembling almonds, unit- 
ed by a brown matter: common benzoin is 
brown, and without tears ; it emits a ver 
agreeable ſmell, when fuſed or touched wit 
a hot needle. The tree which affords it is 
not known ; but we receive this balſam from 
the kingdom of Siam, and the iſland of Su- 
matra. It affords very little eſſential oil, on 
account of its ſolidity. Boiling water ex- 
tracts an acid ſalt, in the form of needles, of 
a ſtrong ſmell, which cryſtallizes by cool- 
ing. It is likewiſe obtained by ſublimation, 
and is then called flowers of benzoin. This 
operation is made in twa glazed earthen 
pots, placed one above the other, and cloſed 
at the place of junction with paper. The 
ſublimation muſt be performed with a gentle 
heat, otherwiſe the ſalt will be brown. 
The paper cone, formerly uſed as a ſublim- 
ing chimney, inſtead of the upper pot, cauſes 
the loſs of a great part of the flowers, The 
ſmell of this falt is ſtrong, and it produces, 
a cough when inhaled. Its taſte is acid; it 
reddens ſyrup of violets, and efferveſces "IR 
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the cretaceous alkalis. Benzoin, diſtilled in 
a retort, affords a very acid phlegm, a con- 
crete and brown falt of the ſame nature, 
with a brown and thick oil. The reſidual 
coal contains fixed alkali. 

Bergman and Scheele began the examina- 
tion op the properties and elective attractions 
of the acid of benzoin ; but their experi- 
ments are not ſufficiently numerous to afford 
any very extended knowledge. of this acid 
and its properties, _ | 

Benzoin diſſolves in ſpirit of wine; and. 
its tincture, precipitated by water, affords 
the lac virginale. The ſalt of Benjamin 
is uſed as a good inciſive remedy in pituitous 
| diſorders of the lungs and veins. Its oil is 
diſcuſſive, and is externally applied in para- 
lytic diſorders, &c. 

2. Balſam of Tolu, Peru, or Carthagena. 
It is imported either in cocoa nut ſhells, or 
in yellowiſh tears, or in a fluid ſtate. It 
flows from the Toluifera, placed by Linnæus 
in the decandria monogynia. It may be 
extracted from the ſhells, by ſteeping them 
in boiling water, which renders it fluid. It 
comes from South America, in the tract 
between Carthagena and Honduras. It af. 
fords the ſame products as benzoin, and 
more particularly the concrete acid. It is 
made into a ſyrup, and is uſed in diſorders 
of the lungs. 

The acid of balſam of Tolu has not been 

ſuffi- 


76 RESINS. | 


ſufficiently examined to determine whether 
it eſſentially differs from that of benzoin. 

| 3: Storax calamita is in tears, either red 
and clean, or brown and unctuous. Its ſmell 
is very ſtrong. It flows from the oriental 
liquid amber,. a plant very little known, 
Newman analyzed the ſtorax calamita, and 
obtained a very ſmall quantity of eſſential 
oil, a concrete acid falt, and a thick oil. 
This balſam is applied to the ſame uſes as 
benzoin, and is more particularly conſumed 
by perfumers. It was formerly imported 
incloſed in reeds, or canes; we now receive 
it in the form of loaves, or irregular maſſes, 
of a reddiſh brown colour, mixed with ſome 
tears of a lighter colour, and of a very agree» 
able ſmell, 


Concerning Reſins, 


RESINS differ from balſams in their 
ſmell, which is leſs agreeable, and eſpe- 
cially in their containing no concrete acid 
falt ; the principal ſpecies are the follow- 
ing: 


1. Balſam 
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1. Balſam of Mecca, of Judea, of Egypt, 
of Grand Cairo. It is liquid, white, bitter, 
and of a very ſtrong ſmell, reſembling that 
of lemons. It flows from a tree called 
amyris opobalſamum, placed by Linnæus 
in the octandria monogynia, and diſcovered 
in Arabia Felix by Mr. Forſkahl. This 

liquid reſin affords much eſſential oil, by 
diſtillation; it is incorporated with . ſugar, 
yolk of eggs, &c. and uſed as a yulnerary. 

2. The balſam of copaiba, of a brown or 
yellow colour, which flows from the tree 
called copaiba, or copaifera, of Linnzus, 
and placed by that botaniſt in the decandria 
monogynia. The common ſort, as well as 
that of the balſam of Tolu, is a mixture of 
the true balſam of copaiba and turpentine, 
according to Cartheuſer. It is uſed in ulcers 
of the lungs and bladder, like the foregoing. 

3. Chio turpentine is afforded by the tur- 
pentine tree, which bears piſtachio nuts. 
It is of a white, or blueiſh yellow colour. 
By the water-bath, it affords a very fluid eſ- 
ſential oil; but the oil obtained by a naked 

fire is leſs fluid. The turpentine, after this 
proceſs, is yellower; if the diſtillation be 
made with water, it is white and ſilky, and 
is called boiled turpentine. This is rarely ; 
met with, and is now no longer uſet. 
4. Venice turpentine is commonly uſed 
in medicine, either in its natural ſtate, or 
combined with fixed alkali. This combi- 


nation 
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nation is called Starkey's ſoap. The diſpen- 
ſatory of Paris directs four ounces of eſſen- 
tial oil of turpentine to be poured on half a 
ee of nitre, fixed by tartar, before it is 

ecome cold. The mixture is to be agitated 


with a ſpatula of ivory, and the veſſel kept 


covered with a paper, more oil being from 


time to time added, till the whole forms a 


white maſs. As this proceſs requires ſeve- 
ral months tinie to complete it, chemiſts 
have endeavoured to diſcover more expedi- 


tious methods of performing it. Rouelle, 


by triturating the alkali, drop by drop with 
the ſoap, and adding a ſmall quantity of 
water towards the end, prepared a conſide- 
rable maſs of this ſoap in the ſpace of three 
hours. M. Baume directs one part of al- 
kali of ' tartar, heated till it fuſes, to be 
ground on a levigating ſtone, three or four 
times its weight of eſſential oil of turpentine 
being gradually added. When the mixture 
has acquired the conſiſtence of a ſoft opiate, 
he expoſes it in a moiſt place, in a glaſs veſſel 
covered with paper. In fifteen days, the 
deliqueſcent alkal: forms a ſtratum of liquor 
at the bottom of a veſſel, the ſoap is in the 
middle, and a portion of the oil, of a red 
colour, floats above. M. Baume thinks, 
that the alkali unites only with that portion 
of the oil which is in the refinous ſtate. M. 
Le Gendre carries this notion farther, and 


propoſes to ſaturate a cold ſolution of fixed 
8 alkali 
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-alkali with oil of turpentine become thick, 
or turpentine itſelf. This ſoap has a certain 
degree of ſolidity, which gradually becomes 
more confiderable ; it affords cryſtals, which 
have been conſidered as a combination of the 
acid of the oil with the vegetable fixed al- 
kali; but which, according to the acade- 
micians of Dijon, conſiſt of the vegetable 
alkali, ſaturated with the cretaceous acid. 
As this ſoap is very difficult to make, and 
ſubject to change, Macquer thinks, that 
when an union of the properties of eſſential 
oils with thoſe of ſoap, is deſired, it is more 
adviſable to incorporate with the white me- 
dicinal ſoap, a few drops of that eſſential oil, 
whoſe qualities may anſwer the intended pur- 
poſe. Pure volatile alkali, triturated with 
' turpentine, forms a ſaponaceous ſolid com- 
pound, ſoluble in water, to which it gives 
a milky appearance. x 421 

5. The reſin of fir is called Straſburg tur- 
pentine ; it is collected by piercing the ve- 
ſicules of the bark of fir trees, which grow 
plentifully in the mountains of Switzerland. 
6. Pitch is the juice of a kind of fir, 
called abies picea; it is extracted by inci- 
ſions made in the bark of the tree. It is 
melted by a gentle fire, and ſtrained through 
ſacks; after which it is received in barrels. 
Burgundy. pitch is white, but the mixture 
of coaly matter gives the black colour. 
When pitch is long kept in fuſion with vi- 
| negar, 
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negar, it dries, becomes brown, ad farms 
colophony. The dregs of pitch are burned 


in a fire- place, whoſe chimney leads into a 


{mall chamber, terminated by a cone made 


of cloth: in this laſt, the ſmoke condenſes, 


and forms the finc ſoot, called lamp-black. 


7. Galipot, or reſin of the pine. Holes 


are bored in the lower part of this tree, 


through which the reſin flows into troughs. 
Other inciſions are made higher up, when 


the former afford no more. When emitted 


in the fluid ſtate, it is called galipot; the 
portion which dries on the tree, in yellowiſh 


maſſes, is called barras. Theſe juices: are 


melted, and when thickened by heat, are 


filtered through ſtraw mats, and poured into 


moulds in ſand. They then form maſſes, call- 


ed arcancon, or bray- ſec. If water be added, 


the matter becomes white, and forms reſin, 
or pitch reſin. Galipot is diſtilled in the large 
way in the provinces of France, and-affards 
an oil, called huile-de-raze, or caulking pitch. 

The tar, which is the empyreumatic oil 
of this ſubſtance, is prepared with the 


branches and roots of the pine. The wood 


of this tree is laid in heaps, covered with 


turf, and ſet on fire. The oil, diſengaged by 


heat, not being capable of eſcaping through 
the turf, is precipitated into a ſhallow tub, 


by means of a channel, and is collected for 


fale by the name of tar. 
8. Tacamahaca, gum elemi, gum anime, 
are 
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are very little uſed: the tree that affords the 
fruit is not known. The gum elemi is ob- 
tained from a ſpecies of amiris ; the oriental 
anime, or copal, whoſe origin is un- 
nown, and the oxidental gum anime, or. 
courbaril, which flows from the hymenea, 
a tree growing in South America, are uſed 
to make varniſhes, __ | 
9. Maſtic is in white farinaceous tears, of 
a weak ſmell; it flows from the turpentine 
tree, and the maſtic tree. It is uſed as an 
aſtringent and aromatic, and enters into the 
compoſition of drying varnithes. 
10. Gum ſandarac is in white tears, more 
tranſparent than maſtic. It is obtained from 
the juniper, between the bark and the wood. 
It is uſed to prevent the ſinking of ink into 
paper, whoſe external coating of ſize has 
n ſcraped off in making eraſures. 
11. The reſin of guaicum, which is g 
iſh, is uſed as a remedy for the gout. It is 
obtained from the guaicum tree, by incl- 
12. The labdanum, or refin of a ſpecies 
of ciſtus in Candia, is blackiſh. The coun- 

try people colle& it by means of a ſtaff, at 
the end of which are faſtened many leather 
thongs, which they gently ſtrike on the 
trees. They form it into cylindrical pieces, 
which are called labdanum in tortis. It is 

; adulterated by the addition of black 

d, and is uſed as an aſtringent. 
Vo. IV. bs: 13. Dragons 


— 
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13. Dragons blood is a red juice, ob- 
tained from the dracæna draco, and ſeveral - 
other trees of the ſame kind. It comes to 
us in flat or round pieces, or in ſmall balls, 
od rapped up in leaves. It is uſed in medi- 


cine as an aſtringent. L 
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Gum Reſins. 


GUN reſins are juices mixed with reſin, 
D and an extractive matter, which has been 
taken for a gummy ſubſtance. They never 
flow naturally from plants, but are extracted 
by inciſion, in the form of emulſive white, 
yellow, or red fluids, which dry more or 
leſs quickly. Water, ſpirit of wine, wine, 
or vinegar, diſſolve them only in part. They 
differ in the proportion of reſin and extract, 
and their analyſis affords various reſults : the 
ſpecies moſt neceſſary to be known are the 
following. 2 
1. Olibanum confiſts of yellow tranſpa- 
rent tears, of a very diſagreeable ſmell. The 
tree which affords it is not known. By diſ- 
tillation, a ſmall quantity of eſſential oil, 
together with an acid ſpirit, are obtained, 
and the coaly reſidue, ariſing from the ex- 
tractive 


GUM RESINS, 83 


tractive part; is very conſiderable. It is uſed 
in medicine for fumigations. | 
2. Galbanum is a fat juice, of a brown 
yellow colour, and nauſeous ſmell. In Sy- 
ria, Arabia, and at the Cape of Good Hope, 
it flows from inciſions made in a ferulaceous 
plant, named bubon galbanum by Linnzus. 
Diſtilled with a naked fire, it affords a blue 
eſſential oil, which afterwards becomes red; 


and alſo an acid ſpirit, with a ponderous em- 


pyreumatic oil. It is a very good diſcuſſive 
renzedy, and is powerfully antiſpaſmodic. 

3. Scammony is of a blackiſh grey colour, 
a ſtrong and diſagreeable ſmell, a bitter and 
very acrid taſte. The Aleppo ſcammony is 
diſtinguiſhed by its greater purity from that 
of Smyrna, which is ponderous, black, and 
mixed with foreign ſubſtances. It is ex- 
tracted from the convolvulus ſcammonia of 
Linnæus. The root of this plant, cut in 
pieces and preſſed, affords a white juice, 
which is black when dried. The different 
ſpecimens of ſcammony contain various pro- 
portions of extract and reſin, and its medical 
effects differ accordingly. It is preſcribed 
as a purge, in the doſe of from 4 to 12 grains. 
Mixed with a ſweet extract, ſuch as that of 


liquorice, it forms the common diagredium; 


the juice of quinces is likewiſe uſed for this 
purpoſe. The common mode of admini- 
ſtering it, is after previous trituration with 
ſugar and ſweet almonds. 

F 2 4. Gum 


, 
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4. Gum guttz is yellow, reddiſh, with- 
out ſmell, and of a very acrid and corrofive 
_ taſte. It comes from Siam, China, and the 

iſland of Ceylon. It is extracted from a 
large tree, not much known, called by the 
natives, coddam pulli. It contains much 
refin, which renders it ſtrongly purgative, 
in a doſe of from 4 to 6 grains. It ought 
not to be internally uſed, but with the great- 
eſt caution. 

5. Euphorbium is in yellow tears, which 
have the appearance of being worm-eaten ; 
it has no ſmell. It flows from inciſions 
made in the euphorbium, which grows in 
Ethiopia, Lybia, and Mauritania. It contains 
a very acrid reſin, and is ſo ſtrongly purga- 
tive, that it is reckoned among poiſons. It 
is not uſed, unleſs externally, in caries. 

6. Aſſafœtida is ſometimes in yellowiſh 
tears, but moſt commonly in loaves, formed 
of a number of pieces, agglutinated together. 
It has a very fetid ſmell of garlic, with a 
bitter and nauſeous taſte. It is extracted 
from the root of a ſpecies of ferula, which 
grows in the province of Chorafan, and 
is called aſſafœtida by Linnæus. The root 
of this plant is fleſhy and ſucculent. By 
expreſſion, it affords a white juice, of an 
abominable ſmell, which the Indians uſe as 
ſeaſoning for food, under the name of food 
of the gods. It is internally uſed as a power- 


ful 
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ful antiſpaſmodic, and is applied externally 
as a diſcutient remedy, : 

7. Aloes is a juice of a deep red, or brown, 
and very bitter. . It is diſtinguiſhed into 
three ſpecies; ſuccotrine aloes, hepatic aloes, 
and cabaline aloes : theſe differ only in their 
reſpective degrees of purity, the firſt being 
the beſt. A. De Juſheu ſaw the preparation 
of the different kinds of aloes, from the leaf 
of the common aloe plant. Deep inciſions 
are made, from which the juice flows; this 
is decanted from its fecula, and thickened by 
the ſun's heat, in which ſtate it is packed in 
leather bags, under the denomination of ſuc- 
cotrine aloes. The juice obtained, by preſ- 
ſure, from the leaves, after it is purified by 
repoſe, and dried, is the hepatic aloes. The 
ſame leaves, by ſtronger preſſure, afford a 
portion of juice, which, mixed with the 
dregs of the two foregoing, conſtitutes the 
hepatic aloes, The firit ſort contains a much 
leſs quantity of reſin than the two laſt, which 
are more ſtrongly purgative. It is uſed in 
medicine as a draſtic purge, and is acknow- 
ledged to poſſeſs the property of exciting the 
menſtrual flux in women, or the hemorrhoids 
in men, It is much eſteemed as a good 
hydragogue. 

8. Myrrh is brought to us in the form of 
reddiſh brilliant tears, of a ſtrong and rather 
agreeable ſmell, bitter taſte, and exhibiting 
white lines, of the form of a nail, in their 


F 3 fracture. 
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fracture. Some of theſe tears are intirely 
Cy: and inſipid. Myrrh comes from 

gypt, and eſpecially from Arabia, in the 
country of the Troglodites. The plant from 
which it is extracted is not known. It con- 
tains much more extract than refin. It is 
uſed as an excellent ſtomachic, antiſpaſmodic, 
and cordial remedy. Cartheuſer adviſes lite- 
rary men, whoſe ſtomachs are delicate, to 
chew this, and ſwallow it with the faliva. 
It is uſed in ſurgery, either in powder, or 
diſſolved in ſpirit of wine, to cleanſe. foul 
ulcers, and to ſtop the progreſs of caries. 
9. Gum ammoniac ſometimes has the form 
of tears, white within, and yellow without, 
and is ſometimes in maſſes reſembling ben- 
zoin. They are eaſily diſtinguiſhed by their 
white colour and fetid ſmell. It is ſuſpect- 
ed, from the admixture of ſeeds it contains, 
that this gum reſin, which comes from 
Africa, is extracted from an umbelliferous 
plant. The ſolubility of this ſubſtance in 
water, and in ſpirit of wine, and more par- 
ticularly its inflammability, are properties 
in which it reſembles the refinous extractive 
matters of Rouelle. 

Gum ammoniac is medicinally uſed as a 
diſcuſſive remedy in obſtinate obſtructions; 
it is given in doſes of a few grains, in pills 


or emulſions, and likewiſe enters into the 
compoſition of many diſcuſſive and reſolvent 


plaſters. 
Th Ls 10, The 
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10. The elaſtic gum, or caout-chouc, is 
a vegetable ſubſtance, whoſe nature cannot 
eafily be determined; for though, in its com- 
buſtible property, which is applied to the pur- 
poſe of illumination in America, it ſeems to 
reſemble reſins, yet its elaſticity, ſoftneſs. and 
inſolubility in the menſtrua which diſſolve 
theſe · laſt, are characters which ſhew that it 
greatly differs from them. 

The tree which affords this ſabſtanpe 
grows in ſeveral parts of America. Hori- 
zontal incifions are made quite through the 
bark; a white and fluid juice iſſues forth, 
which is applied, in ſucceſſive coats, on 
clay moulds, and dried by the ſun's heat. 
Various ſketches of deſigns are made on the 
ſurface with an iron tool. It is then ex- 
poſed to the ſmoke; and when perfectly 
dried, the clay is cruſhed and taken out. 
The bottles and various utenſils of elaſtic 
gum, which are imported into Europe, are 
made in this manner. : 

Veſſels of elaſtie gum may be uſed to con- 
tain water, and various fluids which do not 
corrode its ſubſtance. If it be cut into 
pieces, and the newly- cut edges applied to 
each other, they adhere together with con- 
ſiderable force, | 

Elaſtic gum, ſet on fire, ſoftens, ſwells 
up, emits a fetid in and ſhrinks as it 
burns. | | 

It is nat ſoluble in water; and che ation 
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of ſaline matters on this ſubſtance is not 
known. Macquer, who attempted to diſ- 
ſolve it in different menſtrua, clearly aſcer- 
tained, that it was not at all acted on by 
ſpirit of wine, as Meſſrs. De la Condamine 
and Freſneau had before aſſerted, in the 
Memoirs of the Academy for 1751, but 
that oils diffolve it, the aſſiſtance of 
heat. Nevertheleſs, as his intention was to 
liquefy, or diſſolve it in ſuch a manner, as 
that it might be uſed, and reſume all its 
ties, by the evaporation of the ſolvent, 
it became neceſſary for him to uſe a more 
volatile menſtruum than oils, which remain 
combined with the gum, and deprive it of 
its elaſticity. Highly rectified ether, which 
readily diſſolves this ee and may be 
uickly evaporated, anſwers the purpoſe per- 
fly . the —— — — 
demy for the year 1768.) And though this 
fluid is very expenſive, he thinks it may be 
advantageouſly uſed in making certain uten- 
ſils, ſuch as catheters, by ſucceſſively ap- 
plying this ſolution on a mould of wax, till 
it is of the required thickneſs. When it is 
dry, the wax may be cafily ſeparated, by 
immerſion in boiling water. The foftneſs 
and elaſticity of this inſtrument, renders it 
extremely uſeful for fuch as are under the 
neceſſity of continually uſing it. 
Such was the ſtate of our knowledge, re- 
ſpecting the elaſtic gum, when, in the _ 
of 


GUM RESINS, 89 


April, 1781, Mr. Berniard, well known 
om — 4 of his experiments, — 
the Journal de Phyſique, an excellent memoir 
concerning this ſingular ſubſtance. This 
chemiſt concluded, from his experiments, 
that the elaſtic gum is a peculiar kind of 
fat oil, coloured by matter which is ſoluble 
in ſpirit of wine, and blackened by the 
ſmoke, to which each coating is expoſed to 
dry. Water does not at all change it; ſpirit 
of wine deprives it of its colour, by boil- 
ing. The cauſtic fixed alkali does not act 


upon it. Oil of vitriol reduces it to the 


ſtate of coal, itſelf becoming black, and aſ- 
ſuming the ſmell and volatility of the ſul- 
phureous ,acid. The common nitrous acid 
acts in the ſame manner on this ſubſtance as 
on cork, changing its colour to a yellow. 
Spirit of nitre very quickly deſtroys it, but 
the muriatic acid does not affect it in the 
leaſt. Rectified vitriolic ether did not diſ- 
ſolve it. This fact, as the author obſerves, 


muſt appear fingular, to all who are ac- 


quainted with the exactneſs and the veracity 
of Macquer. Nitrous ether diſſolves it, and 
becomes yellow, affording, by evaporation, 
a tranſparent friable ſubſtance, which is ſo- 
luble in ſpirit of wine, and is in fact a true 
refin, formed, according to the author, by 
the action of the nitrous acid on the elaſtic 
gum. The eſſential oi} of lavender, and 
likewiſe thoſe of aſpic and of turnſole, diſ- 

. | ſolved 


— — 


* — — 
— — — — ——_ — 


” 2 — 2 1 way + © 33 
$ 8 " ON _ . — . 1 2 
F E 1 STOR 
- — 4; br Sen _ = 8 — ä 


—ͤ v— — — — 


—— . EIS EE I OY - * 0 — 
a - — —— - — © — A TY —_— - 8 a ms 2 4h ac A = 
SAS AL d _ — 2 1 a . * 72 = = he * 2 „ T> * * _- 
— - — — . — — — — — — — — on 


go GUM RESINS. 


ſolved it by the help of a flight heat; hut 
they formed gluey fluids, which daubed the 
hands, and conſequently were not applicable 
to any uſe. A ſolution of elaſtic gum, mix- 
ed with ſpirit of wine, depoſited white 
flocks, inſoluble in hot water, at the top of 
which they floated, and became white and 
ſolid, like wax, by cooling: it appeared ta 
be a true concreſcible fat oil. Oil of cam- 
phor diſſolved elaſtic gum, by ſimple mace- 
ration. By evaporating this ſolution, the 
camphor was driven off, and an amber- 
coloured matter, of a firm conſiſtence, ſcarce- 
ly adheſive, remained in the capſule, and 
was found to be eaſily ſoluble in ſpirit of 
wine. Fat oils, boiled on elaſtic gum, diſ- 
folve it, as does likewiſe wax. This ſub- 
ſtance does not melt by the heat of boiling 
water; but when expoſed to a greater heat, 
in a filver ſpoon, it is converted into a black 
thick oil, emits white vapours, and remains 
fat and adheſive, though expoſed to the air 
for ſeveral months, and does not recoyer the 
dryneſs and elaſticity in which its chief uti- 
lity conſiſts. Laſtly, Mr, Berniard con- 
cluded his inquiries, by analyſing elaſtic gum 
with a naked fire. One ounce afforded a 
very ſmall quantity of phlegm ; an oil, at 
firſt light and clear, but afterwards thick ; 
and coloured and volatile alkali, in a quan- 
tity which he has not aſcertained. The 
coaly refidue was fimilar to. that of reſins, 


and 


GUM RESINS. 91 


and weighed 12 grains. This chemiſt attri- 
butes the volatile alkali to the ſoot with 
which the elaſtic gum is coloured. 

We muſt obſerve, that this analyſis does 
not accurately aſcertain the nature of elaſtic 
gum, becauſe the action of acids on this 
ſubſtance does nat reſemble that which they 
exhibit with fat oils, and which is much 
more rapid; becauſe cauſtic alkalis do not 
convert it into ſoap; becauſe it does not 


melt, but by a degree of heat much greater. 


than is neceſſary to melt the moſt ſolid fat 
oils; becauſe no fat oil becomes dry and 
elaſtic, &c. &c. The author, beſides, in 
his fifteenth experiment, affirms, that this 
gum 1s compoſed of two diſtin& ſubſtances, 
which he does not exhibit; and he con- 
cludes, by conſid-ring it as the product of 
art. From all theſe reflections, and many 
others which may be added, concerning the 
experiments of Mr. Berniard, valuable as 
they are, we think, with him, that much 


remains to be done, to aſcertain the proper- 


ties of this ſubſtance, and to enable us to 
decide n its nature. 


- - = "4-0. 4 N 
> 


LF . 2 
— - — a HS A — — mo 


—.— — —— — — — 

— — — — 
S , * r * * * oF Pe q g 4 1 — * — _ N \ _— 
n n EE . Oo WIE IP = 
- - , — — — — — — — — De 1 r „„ % OE a — 


— — ac 


92 FECULA., 


OTIS WHT ny 
Of the Pure Fecula of Vegetables, 


THE juices of vegetables, elaborated in 
their veſſels, become thick, and are 
radually depoſited on the ſurface of the 
— which are by that means ſupported 
and augmented, or become accumulated, in 
2 more or leſs ſolid form, in the organs of 
the plant. After having treated of the fluid 
parts of theſe organized ſubſtances, it is ne- 
ceſſary to examine the ſubſtance of which 
their ſolids are compoſed. We are far from 
poſſeſſing an accurate knowledge of all the 
ſolid ſubſtances contained in vegetables; but 
it appears, that when treated by the pro- 
ceſſes we are about to deſcribe, they are re- 
ducible into a dry, pulverulent, inſipid, 
white, grey, or 1 coloured ſubſtance, 
inſoluble in cold water, and of an earthy 
appearance, called fecula. | 
To obtain this ſubſtance, -a root, ſtem, 
leaf, or ſeed, is reduced to a pulp, by pound- 
ing. Succulent vegetables may be treated 
in this manner, without the addition of wa- 
ter; but in general water is added, to faci- 
litate the ſeparation of the fibres, and to 


carry | 
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carry off the divided and pulverized parts. 
The pulpy matter, by ſtrong preſſure, af- 
fords *a turbid, white, or coloured fluid, 
which after ſome time depoſits, by ſtanding, 
a ſubſtance partly fibrous, and ſometimes 
pulverulent, which is the true fecula of ve- 
getables. Some parts of vegetables appear 
to be intirely compoſed of this matter; ſuch 
as the ſeeds of gramineous and leguminous 
vegetables, tuberous roots, &c. "Theſe parts 
in general afford the fineſt and moſt abun- 
dant fecula. As to the tender ſtems and 
leaves of vegetables, their more fibrous tex- 
ture affords only a coarſe- coloured filament= 
ous depoſition, diſtinguiſhed by the name of 
coarſe fecula. If theſe be well dried, pul- 
verized and waſhed, the water carries off a 
much finer fecula, perfectly fimilar to that 
of the tuberous roots and gramineons ſeeds. 
The chemiſt, therefore, makes no other diſ- 
tinction between theſe two kinds of fecula, 
than that the firſt is obtained from a leſs 


fibrous part, conſiſting, as it were, of cells, 


in which nature has depoſited dry or fari- 
naceous mucilage ; while the ſecond, being 
of a more fibrous texture, requires its or- 
3 to be deſtroyed by a more arti- 

cial proceſs. | 

All the vegetable parts of ſolids, ſtrictly 
ſpeaking, afford a kind of fecula; but we 
| ſhall here more particularly ſpeak of ſuch as 
are prepared by art for food or medicine. 


The 
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94 | FECULA. 

The fecula of bryony, potatoe, caſſava, ſagos 
falop, and ſtarch, are thoſe we ſhall par- 
ticularly attend to. 

1. To prepare the 3 of bryony, the 
ficſt roots- are deprived. of their bark, raſped 
in pieces, and ſubmitted to the preſs. The 
juice is white, and depoſits a very fine fe- 
cula, from which, at the end of twenty- 
four hours, the liquid is decanted, and it is 
dried. As this fecula contains a certain 
quantity of extract, left by the juice, it is 
very acrid, and purges violently: by waſh- 
ing, it becomes finer, and whiter, but at the 
ſame time loſes its purgative virtue. This 
method of preparing the fecula of bryony 
affords but a very ſmall quantity, but a 
much greater may be obtained, by moiſten- 
ing, with water, the maſs remaining in the 
preſs, ſtraining this water through a hair 
ſieve, to ſeparate the groſſer fibres, and leaving 
it at reſt, and to depoſit its fecula, at which 
time the water is to be decanted off, and the 
powder dried. This laſt fecula is not pur- 
gative, like the former, becauſe it has been 
deprived of its extractive matter by the wa- 
ter.. Mr. Baume has obſerved, that the fe- 
cula of bryony is abſolutely the ſame as 
ſtarch, and may be made into hair powder, 
to the great ſaving of corn. The ok of 
the roots of arum, and cornflag, are pre- 
pared in the ſame way for medical uſes. 

2. Potatoes are among the moſt uſeful 

alimentary 
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alimentary ſubſtances, with reſpect to their 
abundance and fertility. They afford a large 
quantity of very fine white fecula, which, 
when boiled, is an excellent food. It · is ob- 
tained by ſcraping the potatoes into a ſieve, 
and pouring thereon a large quantity of wa- 


ter. The fluid carries off the fineſt and moſt 


divided part of the fecula, which ſubſides 


by ſtanding. The water is decanted off, and 


the fecula, dried by a gentle heat, has the 
form of /a very fine 'white powder. Mills, 
conſiſting of a kind of raſps, turning on ey- 
linders, e been contrived, and are uſed 
to great advantage in preparing this fecula. 

3. The Americans extract, from the root of 
a very acrid plant, called manioc, a mild nou- 
riſhing fecula, which they call caſſava. They 
ſtrip the root, raſp it, and put it into a ſack 
of ruſhes, made in the form of a cone, and 
of a very open texture, which they ſuſpend 
to a ſtaff, placed acroſs two upright poſts. 
At the lower extremity of this ſack, they 


hang a heavy veſſel, which by its weight 


preſſes the root, and receives the juice which 
flows out, and is a moſt acrid and dangerous 
poiſon. When the fecula is well preſſed, 
and deprived of all its juice, it is dried in 
the ſmoke, fifted, and then forms caſſava. 
This farina is ſpread on a hot plate of iron, 
and turned till both its ſurfaces acquire a 
reddiſh yellow colour, which denotes that 
it is ſufficiently baked. In this ftate it is 

{4 called 
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called caflava bread. When the farina is 
heated in a veſſel, and agitated from time to 
time, it takes the form of grains, called 
couac. A very fine and mild fecula, called 
mouſſache, falls to the per of the ex- 
preſſed juice, and is uſed ry. 
4. Sago is a dry — cd ae into 
by the action of fire, and comes to 
us from the iſlands of Molucca, Java, and 
the Phillipines. It is obtained from a kind 
of palm, called landan, in the Moluccas. 
The trunk of this tree contains a ſweet pith, 
which the inhabitants take out after havin 
ſplit the wood ; they then bruiſe it, and put 
it into a kind of cone, or funnel, made of 
bark, and pour on a large quantity of water. - 
This fluid carties with it, through the ſieve, 
the fineſt and whiteſt part of the pith, the 
fibrous part remaining behind. The water 
is received into pots, and gradually depoſits 
the fecula. The clear water is then decant- 
ed, and the depoſited matter is paſſed through 
perforated plates, which give it the form of 
{mall grains. The red colour on their ſur- 
face riſes from the action of fire, uſed in the 
drying. Theſe grains, or ſago, become ſoft 
and tranſparent in boiling water, and fortn, 
with milk or ſoup, a light and agreeable li- 
quid, which is ſtrongly recommended in 
phthiſical diſorders. | 
5. Salep, eg &c. is the root of 
a ſpecies of orchis, prepared by the orien- 
| | tals. 
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tals. They ſelect the fineſt bulbs of this 
plant, which they peel, and boil, after pre- 
viouſly foaking them in cold water. They are 
then ſtrung; and dried in the air. M. Jean 
Moult deſcribes another proceſs for prepar- 
ing falop, which may be uſed with every 
kind of orchis. The roots, either dry or 
under water, are rubbed with a bruſh, to 
take off the external pellicle ; after which, 
by drying in an oven, they become very hard 
and tranſparent. Theſe are very eafily re- 
| duced into powder, which, with hot water, 
forms a nouriſhing jelly, much praiſed; by 
Geoffroy, in all diforders arifing from! an 
acrid ſtate of the lymph, and ſpecialty in 
conſumptions, and the bjlious dyſentery. 


—_ — — In rr — — 
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Concerning the Farina, and Starch of Corn. 


TARCH, properly ſpeaking, is a fecula 
abſolutely fimilar to the foregoing ; but 
as the farina of corn, of which it is a con- 
ſtituent part, is one of the moſt important 
ſubſtances that come under the examination 
of the chemiſt, we ſhall treat more fully on 
this than on the other fecula. . | 
The ſubſtance called flour, is in general 
Vor. IV. G dry , 
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dry, friable, inſipid, capable of acquiring 
taſte and digeſtibility, by the action of fire, 
and compoſed of ſeveral ſubſtances eaſily ſe- 
parable from each other. It exiſts in the 
ſeeds of gramineous plants, more eſpecially 
wheat, rye, barley, oats, rice, buckwheat, 
&c. Leguminous plants likewiſe appear to 
contain a compound analogous to flour; but 
the flour of wheat only can be ſaid truly to 
poſſeſs the requiſite properties, becauſe it is 
the only farina in which the different ſub- 
ſtances are duly proportioned to each other. 
Though the economical uſe of the flour of 
wheat, as the principal article of nouriſhment, 
has been eſtabliſhed from time immemorial, it 
is but lately that chemiſts have began to ex- 
amine it. Meſſrs. Beccarri, an Italian phy- 
ſician, and Keſſel Meyer, in Germany, are 
the firſt chemiſts who endeavoured to ſepa- 
rate the different ſubſtances contained in 
flour, Meſſrs. Rouelle, Spielman, Malouin, 
Parmentier, Poulletier de la Salle, and Mac- 
quer, continued and carried the experiments 

of theſe philoſophers much farther. Mr. 
Parmentier, eſpecially, has proſecuted this 
inquiry with uncommon zeal and activity. 
His reſearches into the nature of alimentary 
ſubſtances, - the component parts of flour, 
the different ſpecies of fecula, and on all 
- Nutrative vegetables in general, are, without 
doubt, the moiſt complete and exact of any 
that have been made in this way. | 

| - Water 
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Water is an agent of the greateſt utility, 
and leaſt capable of altering the ſeveral mat- 
ters it takes up, or ſeparates, in the order of 

their ſolubility. This fluid is uſed, with 
the greateſt ſucceſs, to obtain the different 
ſubſtances of which wheat flour is compoſed. 
To perform this true analyſis, a paſte is made 
with flour and water, and kneaded in a veſſel 
of water, underneath a ſtream from a cock; 
the water carries off a very fine white pow- 
der, and the kneading mult be continued till 
this fluid paſſes off clear. The flour is then 
found to be ſeparated into three ſubſtances ; 
a greyiſh and elaſtic matter remaining in 
the hand, which has been called the gluti- 
nous, or vegeto-animal part, on account of 
its properties; a white powder, depolited by 
the water, which is the fecula, or ſtarch ; 
and a ſubſtance, held in ſolution by the wa- 
ter, which appears to be a kind of mucila- 
ginous extract. We ſhall examine the pro- 
perties of each of theſe three ſubſtances in 
order. | 


§ I. Concerning the Glutinous Part of 
| Wheat. 


The glutinous part, is a tenacious, ductile, 
elaſtic matter, of a whitiſh grey colour. 
When drawn out, it extends about twenty 
times its length before it breaks, and appears 
as if compoſed of fibres, or filaments, placed 
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beſide each other, according to the direction 
in which it has been drawn. If the force 
ceaſes, it reſumes its original form by its 
elaſticity. By drawing it out, in different 
directions, it may be made ſo thin, l po- 
liſhed ſurface reſembles the texture of animal 
membranes. In this ſtate it adheres ſtrongly 
to dry bodies, and forms a very tenacious 

lue, which was uſed by ſome perſons to join 
e china, long before chemiſts found 
the means of obtaining it in large quantities. 
Mr. Beccari has obſerved, that the proportion 
of glutinous matter is from a fifth, to a third, 
and more, in flour of the beſt quality ; he 
has likewiſe obſerved, that this quantity va- 
ries in different ſeaſons, and according to 
the nature of the corn. | 

The ſmell of the glutinous matter is faint, 
and reſembles that of mucilage ; expoſed to 
a fire capable of ſuddenly drying it, it ſwells 
up prodigiouſly. In a dry air, or mild heat, 
it dries very well. It is then ſemi-tranſpa- 
rent, and hard, like glue, and ſnaps ſhort 
like that ſubſtance. 

If in this ſtate it be placed on burning 
coals, or applied to the flame of a candle, it 
exhibits all the characters of an animal ſub- 
ſtance; it decrepitates, ſwells, liquifies, curls 
up, and burns like a feather, or a piece of 
horn, emitting, at the ſame time, a ſtrong 
and fetid ſmell. By diſtillation, it affords, - 
like animal ſubſtances, alkaline ſpirit, con- 

| crete ' 
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crete volatile alkali, or ammoniacal chalk; 
and an empyreumatic oil. Its coal is very 
difficultly incinerated, and does not contain 
fixed alkali. 

Freſh gluten, expoſed to a hot and dry 
air, becomes changed, and putrifies abſo- 
lutely in the ſame manner as animal ſub- 
ſtances. When it retains a ſmall quantity 
of ſtarch, this laſt paſſing to the acid fer- 
mentation retards and modifies the putrid 
fermentation, and converts the ſubſtance in- 
to a ſtate nearly ſimilar to that of cheeſe. 
Rouelle the „ prepared a cheeſe with 
the gluten, which ſingularly reſembled in 
its ſmell and taſte, that of Gruyeres, or of 
Holland. | 

Water does not at all diſſolve this glutinous 
matter. By boiling in this fluid it becomes 
ſolid, loſes its extenſibility and adheſive quali- 
ty, but does not acquire either taſte or ſolubi- 


lity in the ſaliva. Nevertheleſs, we muſt ob- 


ſerve, that the gluten owes its elaſticity and 
ſolidity to the water which formed the paſte. 
In fact, this vegeto-animal portion, though 
capable of becoming ſolid and elaſtit, is 
pulverulent, and without coheſion in the 
flour; but as ſoon as water is added, its 
particles abſorb the fluid, and adhere toge- 
ther, forming the elaſtic ſubſtance called 
gluten. Water, therefore, contributes greatly 
to the formation of this ſubſtance, and it 
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may perhaps be conſidered as a compound, 
faturated with, and incapable of abſorbing 
a larger quantity of water. This is ſo true, 
that it abſolutely loſes its adheſion and elaſ- 
tic pro 2 by drying. | 
faline ſubſtances act more of leſs 
eds on the gluten. The cauſtic 
fixed alkalis in the fluid ſtate diſſolve it by 
boiling. This ſolution is turbid, and de- 
poſits, by the addition of acids, a gluten 
which is not elaſtic. 

The mineral acids diſſolve the gluten. 
The nitrous acid diflolves it with great ac- 
tivity, and Mr. Berthollet has obſerved, 
that this acid diſengages mephitis, as it does 
from animal ſubſtances. When this elaſtic 
fluid has been emitted, the ſolution affords 
a large quantity of nitrous gas, and becomes 
of a yellow colour. By evaporation it af- 
fords cryſtals of the acid of ſugar. The vi- 
triolic and marine acids form brown or vio- 
let ſolutions of this ſubſtance, from which 
a kind of oily matter ſeparates; the gluten 
being truly decompoſed. Mr. Poulletier, 
who has made many experiments on this 
ſubſtance, has diſcovered, that ammoniacal 
ſalts may be obtained from theſe combina- 
tions, diſſolved in water, or ſpirit of wine, 
and evaporated in the open air. 

From theſe facts, it follows, that this 
ſubſtance is totally different from all thoſe 
hitherto known in vegetables, and that in 

many 
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many of its characters it reſembles the fi- 
— art of the blood. It is to this gluten 
that wheat flour owes its property of form- 
ing a very adheſive paſte with water, and 
the facility with which it riſes in leaven. 
The gluten does not appear to exiſt, at leaſt 
in any conſiderable quantity, in other farina, 
ſuch as that of rye, barley, buckwheat, 
rice, &c. ; all which form ſolid, opake 
paſtes, ſcarcely ductile, eafily broken, and 
which do not ferment when expoſed to the 
temperature by which that proceſs is ef- 
feed in wheat paſte. The preſence of the 
gluten appears therefore to be denen for 
the production of good bread. 

Mr. Berthollet thinks that this glutinous 
ſubſtance contains phoſphoric ſalt, like ani- 
mal matters, and that this is the cauſe of 
the difficulty with which its. charcoal is 
incinerated. Rouelle the younger found 
a glutinous ſubſtance analogous to that of 


wheat in the green fecula of plants, which 


afford volatile alkalis and empyreumatic oil, 
as does the vegeto-animal ahne here 
treated of. 


$ II. Concerning the Starch of Wheat. 


Starch, or the amylaceous fecula, com- 
poles the greater part of flour; it is the 


white ſubſtance which ſubſides from the 


-water uſed in obtaining the pure gluten. 
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This ſubſtance is very fine, and ſoft to the 
touch; its taſte is ſcarcely ſenſible. Its 
colour is of a grey and dirty white, when 
extracted by the proceſs we have deſcribed; 
but the ſtarch-makers render it extremely 
white by ſuffering it to remain in the water 
for a time, after it has become acid. It 
appears from the experiment of Mr. Poulle- 
tier, that the fermentation which takes place 
in this fluid, whitens and purifies the ſtarch 
by attenuating, and even deſtroying the ex- 
tractive mucilaginous ſubſtance with which 
it is vitiated at firſt. Starch, chemically 
conſidered, is a mucilage of a peculiar na- 
ture. This mucilage, which has been im- 
properly conſidered as an earth by ſome 
chemiſts, differs greatly from the glutinous 

art. It burns without emitting an empy- 
reumatic ſmell. By diſtillation with a naked 
fire, it affords an acid phlegm, of a brown 
colour, and a very thick empyreumatic oil 
towards the end. Its coal is eaſily reduced 
to aſhes, which contain fixed alkali. 

Starch is not ſoluble in cold water, but 
when boiled in water, it forms a kind of 
glue, that, when expoſed to a moiſt air, 
gradually loſes its conſiſtence, ferments, be- 
comes ſour, and at laſt mouldy.. 

The nitrous acid produces the acid of 
ſugar with this fecula, which is perfectly 
fimilar to thoſe we have treated of in the 
foregoing chapter, | 


As 
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As ſtarch forms the greateſt part of flour, 
it cannot be doubted, but that it is the 
Principal alimentary ſubſtance contained in 
flour, and in bread, 


F 11I, Concerning the Mucilaginous Ex- 
tractive Part of F lour. 


Buy evaporating the pure water with which 
the paſte was waſhed, and from which ſtarch 
had been depoſited, Mr. Poulletier obtained 
a viſcous gluey ſubſtance of a brown yellow 
colour, and ſlightly ſaccharine taſte. This 
ſubſtance, denominated by its diſcoverer the 
mucoſo-ſaccharine matter, exhibited all the 
henomena of ſugar in its combuſtion and 
diſtillation. It is this which excites the 
acid fermentation in the water that floats 
above the ſtarch ; for, as Macquer well ob- 
ſerves, the latter is not at all ſoluble in cold 
water. | 
The mucoſo-ſaccharine matter exiſts in a 
very ſmall proportion in wheat corn, but 
may pethaps be more abundant in other 
kinds of flour. | 
It cannot be doubted, notwithſtanding the 
ſmall quantity. of this ſubſtance contained 
in wheat cern, but that it is principally 
concerned in the fermentation by which 
paſte is leavened. This inteſtine motion, ſo 
neceſſary in the making of good bread, is not 
yet well underſtood. It may perhaps con- 
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fiſt in the commencement of fermentation, 
which 1s putrid in the gluten, acid in the 
ſtarch, and perhaps ſpiritous in the mucoſo- 
faccharine matter; and from theſe three inci- 

ient fermentations mutually impeding each 
other, the lighter compound, which by bak- 
ing forms bread, may probably ariſe. At all 
events, it is certain, that the three ſubſtan- 
ces we ſpeak of are ſo combined and altered 
in YA that they can no longer be ſepa- 
rated. The action of heat is ſufficient, 
without fermentation, to produce this inti- 
mate combination; for unleavened bread, 
according to Malouin and Poulletier, does 
not afford the glutinous matter. 3 

From the eee facts we ſee, how 
greatly other kinds of flour differ from 
that of wheat, and ſtill more thoſe legumi- 
nous and farinaceous ſeeds, ſuch as beans, 
peaſe, cheſnuts, &c. are far from poſſeſſing 
the qualities neceſſary to make good bread, 
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Concerning Vegetable Colouring Matters, 
and their Application to the Art of Dying. 


Veble contain colouring matters in 
all their organs. Theſe parts differ great- 


ly from each other; for a vegetable ſubſtance, 
which 


* 
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vhich has no apparent colour, often aſſumes 
a very evident tinge, by peculiar menſtruums. 
The art of dying, all the proceſſes of which 
are abſolutely chemical, is founded on the 
ſolubility of colouring matters in. different 
menſtrua, the method of applying them to 
ſubſtances propoſed to be dyed, and of ren- 
dering them fixed. In treating of the pro- _ | 
erties of each colouring matter, we ſhall _ [] 
1 occaſion to ſpeak of the principles of 
this important art, which is excellently | | 
treated of in the works of Hellot, Macquer, (| 
Le Pileur d'Apligny, Hecquet d'Orvyal, and | 
the Abbe Mazeas, "Y 
The colouring matter of vegetables pro- 
erly ſo called, is not yet well known. Rou- | 
elle ſuppoſed that the colouring matter, which | 
is ſo abundant in the vegetable kingdom, was =: 
analogous to the gluten of flour; but it is 
certain, that this matter preſents different . 
chemical characters, according to the baſe 
with which it is united. When, therefore, 
it is ſaid, that a colour is extractive, reſinous, 
&c. the terms apply rather to the baſe, than 1 
to the colouring matter. The true colour- 5 
ing matter of vegetables uſed in the arts, 
is doubtleſs of a very ſubtle nature, and is 
rhaps as diviſible as the Fan of ſmell. 
It may even be ſuppoſed, that it conſiſts 
only in a peculiar modification of the ſolid 
and liquid parts of vegetables. It is neceſ- 
ſary to repeat in this place, that the colour 
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of vegetables is for the moſt part produced 

by the contact of light; but the manner in 
which light produces this effect, is a pro- 
blem not yet ſolved. However this may 
be, as it is impoſſible to ſeparate the colour- 
ing matter intirely from the vegetable baſe 
it adheres to, theſe two ſubſtances are uſually 
taken together for the colouring matter. 

No chemiſt has more accurately diſtin- 

niſhed the vegetable colouring matters, 
conſidered with reſpect to the art of dying, 
than Macquer ; and 'his theory concerning 
the applying and fixing theſe colours to 
ſubſtances intended to be dyed, muſt be ad- 
mitted as highly fatisfatory, As it is our 
intention to connect this theory of dying 
with the hiſtory of the chemical properties 
of vegetable colouring matters, we ſhall 
conſider them in the fame point of view. 

1. A great number of vegetable colouring 
matters, which are of an extractive or ſapo- 
naceous nature, are readily diſſolved in wa- 
ter. Baſtard rocket, madder, logwood, 
redwood, and Brafil wood, afford yellow or 
red colours of this kind. It may be eaſily 
conceived that ſubſtances tinged with theſe 
matters, readily give out their colour to 
water; and it is therefore found neceſſary, 
in order to render them durable, to make uſe 
of ſome additional ſubſtance capable of de- 
compoſing and fixing them ; as for example, 
crude tartar, alum, and other ſalts. Theſe 

| ſalts 
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ſalts are called corroſives. A diſengaged 
acid would produce the ſame effects, but it 
would alter the colouring matter. The 
portion of ſuperabundant acid of the alum 
unites with the alkali of the colouring ſapo- 
naceous extract, and cauſes the reſinous part, 
which is then inſoluble in water, to be pre- 
cipitated on the ſubſtance intended to be 
dyed. However, this colouring portion, ren- 
dered inſoluble by the alum, or the corro- 
ſive, is of two kinds; the firſt is very ſolid, 
and reſiſts the air, ſoaps, and all the liquors 
which dyers call proofs. This kind of co- 
lour is called a good or ſtrong dye. The 
other is changed by the air, and eſpecially by 
the action of the proof liquors : It is called 
a falſe dye. To diſcover the nature of theſe 
colours, and the duration of dyes in general, 
Mr. Berthollet propoſes the uſe of the de- 
phlogiſticated or aerated muriatic acid, which 
in a very ſhort time, by its exceſs of the 
oxyginous principle, produces the ſame ef- 


fect as the pure air of the atmoſphere would 


effect in a much longer ſpace of time. The 
quantity of acid required to diſcolour and 
intirely bleach any dyed ſtuff, as well as the 
time required for this purpoſe, may ſerve to 
determine the ſolidity and duration of co- 
lours. 

It is obſervable that wool takes the dye 
better than any other ſubſtance; and that filk, 
cotton, and flax, in the order we have men- 

| tioned 
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tioned them, are dyed with more difficulty, | 
and retain the . colouring ſubſtance more 
weakly. 

Writers on the art of dying, hold differ- 


ent opinions reſpecting the manner in which 


the colouring parts apply themſelves to the 
ſubſtances expoſed to their contact. Many 
have ſuppoſed that this application takes 
place only in proportion to the number and 
magnitude of the pores in the various ſub- 
ſtances; and that wool takes the dye better 
than ſilk or thread, becauſe its pores are 
more open and numerous. But Macquer 
thinks, that the greater or leſs facility with 
which the colour is applied, depends on 
the reſpective nature of the colouring parts 


and the ſubſtance propoſed to be dyed; and 


that the art of dying is truly an external 
tinge or painting, which ſucceeds and laſts 
by virtue of an affinity and intimate union 
between the colour and the dyed ſubſtance. 
This celebrated chemiſt adopted the opinion 
here recited, in conſequence of the nume- 
rous experiments for which this art is greatly 
indebted to him. 

2. Another kind of colouring matter ſeems 
to be compoſed of ſaponaceous extract and 
reſin. Macquer calls them retino-terreſtrial 
matters. When thefe matters are boiled in 
water, the refinous ſubſtance they contain 
melts, and is diſperſed in the fluid by the aſ- 
ſiſtance of heat, and by virtue of the diſſolved 


ſaponaceous portion; but it precipitates in 


pro- 
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proportion as the decoction or bath becomes 


cold. Conſequently, when wool, or any 
other ſubſtance is plunged in a decoction of 
this nature, the reſin ſeparates by cooling, 
and applies itſelf without any other prepa- 
ration; and as it is not ſoluble in water, it 
forms a laſting dye. Colouring matters of 
this claſs are obtained from almoſt all aſtrin- 
gent vegetables, ſuch as the huſks of nuts, 
roots of walnut-tree; or of dock, ſumach, 
bark of alder, ſandal-wood, &c. Theſe co- 
lours are all yellow, and are called root 
colours by the dyers. They generally ſerve 
to form a very good ground, on which other 
more brilliant colours may be applied. It 
may be obſerved, that colouring ingredients, 
which require no - preparation either in the 
bath, or in the ſtuff to be dyed, are more 
calily applied to uſe than others. 

. The colouring principle of many other 
ſubſtances reſides in a purely reſinous mat- 
ter, inſoluble in water, and ſome not even 


in ſpirit of wine; but they all are ſoluble - 


in alkalis, which convert them into a kind 


of ſoaps, ſoluble in water. The principal 


colours of this nature employed in dying 
are the following : 


A. The annatto, a kind of fecula, ob- 


tained by maceration of the ſeeds of the 


urucu putrefied in water. This fecula de- 


poſited during the putrefaction, is firſt red, 
and in proceſs of time becomes of a brick 
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duſt colour. The paſte is mixed in water 

with the cendres gravelees, ſhortly to be 
deſcribed, and forms a bath, wherein the 
ſtuffs intended to be dyed are plunged. A 
gold, or orange yellow colour, of confidera- 
ble beauty, is depoſited without the aſſiſt- 


ance of a corroſive. - 


B. The flower of carthamus, or baſtard 
ſaffron, affords a very fine red colour, by 
the ſame proceſs. It contains two diſtinct 
colouring parts; the one purely extractive 


: and ſoluble in water, the other reſinous. 


In order to obtain the latter, the foluble 
part of the carthamus muſt firſt be carefully 
waſhed away. The remainder 1s mixed with 
the cendres gravelees, or ſalt of ſoda; and the 
mixture being lixiviated, forms a bath. But 
as the alkali alters the colour, and renders it 
dull, the dyed ſtuff is plunged in water 
rendered acid by lemon juice: the acid 
ſeizes the alkali, and leaves the colourin 
matter, which it enlivens, and cauſes to be- 
come red. A coloured fecula is obtained 
by a ſimilar proceſs, which, mixed with 
briangon chalk in powder, compoſes the 
rouge uſed by the ladies. FR 
C. Archil is a paſte prepared with moſſes 
and lichen macerated in urine with lime: 
The latter diſengages the volatile alkali, 
which developes the red colour. Archil 
mixed with water, affords a dye without 
any other preparation; with alkalis, it ſtrikes 
a violet 
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a vidlet colour; but this is a falſe. dye, which 
changes in the air, and becomes yellow by 
the action of acids. | . 

D. Indigo, which is of a deep violet blue, 
of a coppery tinge, is a fecula prepared at 
St. Domingo, and in the Antilles, &c. by 
macerating the ſtalks of the anillo, or indigo 
plant, in ſtone troughs, with water. 'The 
water becomes blue, and after ſtrong agi- 
tation the fecula precipitates. The indigo 
ſeparated from the water, is put into cloths 
to drain, and after being dried in ſmall wooden 
boxes, it is broken into pieces. It is eſteemed 
good when it floats on water, andiburns intirely 
away on a red-hot ſhovel. The colouring 
matter is extracted by alkalis, and applied, 
without any other preparation, to the ſtuffs. 
It cannot be brightened by acids, becauſe 
they change its colour. 

4. Certain colouring ſubſtances are ſoluble 
in oils. Alkanet, or the red root of a kind 
of bugloſs, communicates its colour to oil. 
Spirit of wine likewiſe diſſolves ſeveral co- 
louring matters: green feculæ diſſolve in 
this menſtruum, as well as in oil. It may 
eaſily be conceived, that theſe colours are 
not uſed in dying, becauſe the liquids ne- 
ceſſary to extract them cannot be employed. 

Such are the principal circumſtances in 
which our knowledge of vegetable colours 
conſiſts. Every immediate principle of ve- 
getables may conſtitute the baſe of theſe co- 
Vert H louring 
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louring parts, ſince they are found of ſapo- 
naceous, reſinous, and extractive kinds. 
Some even appear to be of the nature of fat 
oils, being inſoluble in water, or ardent 
ſpirit, though they readily combine with al- 
kalis. Laſtly, there are ſome which are 
analagous to the glutinous part, according 
to Rouelle. FR, 
There is every reaſon to think, that fu- 
ture inquiries, if ſkilfully made, will diſ- 
cover many other properties of theſe ſub- 
ſtances, which greatly abound in vegetables, 


and that they will contribute to the im- 


provement of the art of dying; an art to 
which chemiſtry is well adapted to render 
the moſt important ſervices. | 


N F. 


Concerning the Analyſis of Plants, by de- 
ſtructive Diſtillation, or a naked Fire. 


AF TER having examined all the ſub- 
ſtances which may be obtained from 
plants, by ſimple methods, which are in- 
capable of changing them; and after having 
conſidered theſe matters as the immediate 
principles of organized ſubſtances, it is ne- 


ceſſary 
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eeſſary to attend to the alterations they ſuf- 
fer when expoſed to heat. | 

The ancient chemiſts were acquainted 
with no other method of analyſing vege- 
tables, and all their reſearches into the na- 
ture of theſe bodies, conſiſted in determin- 
ing how much ſpirit, oil, and volatile falt 
-they afforded , by diſtillation. This method 
is at preſent no longer eſteemed, as it is 
known, that moſt plants afford nearly the 
ſame products; and the diſtillation'of a great 
number of different vegetables, made by che- 
miſts, in other reſpects deſerving the eſteem 
of the public, has only ſerved to undeceive 
us. In fact, how can it be imagined, that 


the action of fire, exerted on all the different 


principles in a vegetable ſubſtance, ſuch as 
extract, mucilage, oil, reſin, ſalt, gluten, 


&c. which decompoſes each of theſe prin- 


ciples in a peculiar manner, can afford 
any knowledge reſpecting their nature and 
quantity; more eſpecially when it is ob- 
ſerved, that the products of theſe ſeveral 
decompoſitions unite together, and produce 
new ſubſtances, ſuch as did not exiſt in the 
vegetable under examination ? The analyſis 
of vegetables, by diſtillation, is therefore 
complex and fallacious. 

However, as none of the methods which 
art is in poſſeſſion of, ought to be neglected, 
in the chemical examination of any ſubſtance, 
we may have occaſional recourſe to this ana- 
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1yfis, always carefully obſerving, that it is not 
too much to be depended on. It ſometimes 
happens, that when the effects of aqueous, 
fpirrtous, and oily menſtrua, on any ſub- 
| Nance, are compared with the alterations 
produced in it by fire, theſe laſt confirm the 
"deductions made from the action of the ſol- 
vents, and by the products of the diſtilla- 
tion, indicate the fubſtances contained in 
greater or leſs quantities, the nature of its 
'falts, &c. But to make valuable deductions 
from the analyſis by fire, it is neceſſary, 1. 
To be well acquainted with the action of 
fire, on each immediate or proximate prin- 
ciple, ſuch as extract, mucilage, ſaline mat- 
ter, oily Juices, the fluid, or ſolid part, &c. 
2. To compare the products, afforded by 
diſtillation, of the * vegetable, with 
thoſe uſually afforded by the proximate prin- 
'ciples, treated in the fame manner. 3. To 
analyze the vegetable by menſtruums, in 
order to obtain its proximate principles, 
f and to make uſeful inductions from the al- 
1 terations it has ſuſtained by fire. 
; The 'proceſs of diſtilling vegetables by a 
naked fire, is very eaſy and ſimple. A given 
quantity, of a dry vegetable, is put into a 
| glaſs, or earthen retort, ſo as to fill it not 
| more than half or two thirds; the retort is 
N then placed in a reverbaratory furnace, and 
a receiver of a proper ſize adapted. It was 
| formerly ſuppoſed neceſſary to uſe a receiver, 
| | perforated 
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perforated with a ſmall hole, to give vent 
to the air ſaid to be diſengaged from ve- 
getables, and tending to burſt the veſſels. 
But it is at preſent known, that the acri- 
form fluid, which eſcapes from theſe bodies 
during diſtillation, is ſcarcely ever air, but 
confiſts of cretaceous acid and inflammable 
gas. Now, as theſe elaſtic fluids are pro- 
ducts of the vegetable compound, by fire, as 
well as the phlegm, the oils, and the vola- 
tile ſalts, it is equally neceſſary to collect 
them. For this purpoſe, a perforated re- 
ceiver, communicating with an inverted glaſs 
veſſel, filled with water or mercury, may be 
uſed. By this means, the liquid products 
are collected in the receiver, and the aeri- 
form products under glaſs veſſels, placed on | 
the ſhelf.of a pneumato-chemical apparatus. | 
When the ſubſtance diſtilled affords a con- | 
crete ſalt, an adapter, or long glaſs veſſel, is 
fixed between the retort and the receiver, in 5 
order that the ſublimation may be made on 1 
its internal ſurface. The operation is be- 7 
gun, by placing a few pieces of lighted char- '' 
coal beneath the retort, and the fire is gra- ' 
dually increaſed till the veſſel is red-hot, and 

nothing more comes over. After the whole '' 
has become cold, the apparatus is 6 Bl 1 
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to examine each of the products obtained. 1 

Though the diſtillation of vegetables never '| 
affords products which may be conſidered $5 | 
as principles of the plant, yet theſe products '' 
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differ conſiderably from each other, and re- 
quire to be carefully diſtinguiſhed. 

The firſt product which comes over, is an 
aqueous liquor, containing certain odorous 
and faline principles. As the diſtillatipn ad- 
vances, the colour and faline properties of 
this phlegm become ſtronger, It is ſuc- 
ceeded by an oil, whoſe colour, conſiſtence, 
and weight, gradually increaſe. From ſome 
vegetables, a light and fluid oil is obtained; 

| but from others, a ponderous oil, capable 
| of becoming concrete. The ſmell of this oil 
| is always ſtrong, and empyreumatic. Dur- 
ing the time it comes over, a quantity of 
elaſtic fluid is diſengaged, which conſiſts ei- 
ther of the cretaceous acid, or inflammable 
gas, but moſt commonly of a mixture of 
both. At this period it is that the volatile 
alkali ſublimes, when the vegetable is. of 
ſuch a nature as to afford it. When all theſe 
fubſtances are paſt, the reſidue of the vege- 
table is of the nature of coal. We ſhall 
now proceed to examine more particularly 
into the nature and origin of each of theſe 
products. 3 | 
The phlegm is produced from the water 
that enters into the compoſition of the vege- 
| table, and partly from the water of vege- 
| tation, eſpecially when the matter is not in- 
tirely dry; ſo that its quantity is greater or 
leſs on this account. The phlegm is co- 
| loured red, by a ſmall quantity of oily mat- 
SL ter 
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ter which riſes, and is uſually rendered fa- 


ponaceous, by the falt contained in the 
fluid. The faline matter is' moſt com- 
monly acid; for which reaſon the phlegm 
uſually reddens ſyrup of violets, and cauſes 
an efferveſcence with cretaceous alkalis. 
This acid ariſes from the mucilage, and the 
oil. But the phlegm is ſometimes alkaline, as 
happens when nitrous or cruciferous plants, 
or emulſive and farinaceous ſeeds, are diſ- 
tilled; and it is often ammoniacal, becauſe the 
volatile alkali ſucceeds the acid, and com- 


bines with it. This fact may be aſcertained 


by the addition of a ſmall quantity of quick- 
lime, or alkali, by which a ſtrong ſmell of vo- 
tile alkali will be produced, when ammonia- 
cal ſalt is preſent. Though the acids of vege- 
tables do not appear to be all of the ſame 
nature, thoſe which are obtained, in their 
diſſolution, exhibit the ſame external cha- 
raters: but they have not yet been ſuffi- 
ciently examined to aſcertain their properties 


with any degree of accuracy. The oils ob- 


tained from vegetables in this method, are 
all ſtrong- ſmelling, highly- coloured, and 
paſſeſs nearly the ſame properties. Thoſe 
parts of vegetables which contain a large 
quantity of theſe inflammable fluids, ſuch 
as the emulſive ſeeds, afford a large quantity 
of oil in their analyſis. Odoriferous plants 
afford an oil, which, at the beginning, licht- 
ly par takes of their peculiar ſmell, but quick- 
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ly aſſumes the characters of other oils of this 
kind, namely, colour, weight, and an em- 
pyreumatic ſmell. All theſe fluids are very 
inflammable; the nitrous acid ſets them on 
fire, and they are ſoluble in ſpirit of wine. 
They may all, by rectification, be rendered 
very fluid, light, and colourleſs, and be con- 
verted into the ſtate of etherial or eſſential 


dils. ä 


The volatile ſalt, or ammoniacal chalk, is 
only obtained from certain vegetables; but 
it is not true, as ſome chemiſts have affirm- 
ed, that it is afforded only by the cruciferous 
plants. All plants in general, which con- 
tain a certain quantity of glutinous or ve- 
geto- animal matter, afford more or leſs of 
volatile alkali, by virtue of the mephitis, 
' ſhewn by Mr. Berthollet to exiſt in this ve- 
getable principle. It is very ſeldom, how - 
ever, that any conſiderable quantity is ob- 
tained in the concrete ſtate, as it is uſually 
diſſolved in the laſt portions of the phlegm. 
This ſalt is produced by the union of the 
mephitis with the inflammable gas of the 
oil, and for this reaſon it moſt commonl 
paſſes over towards the end of the diſtilla- 
tion. It even ſeems, that the volatile alkali, 
which riſes with the phlegm in the analyſis 
of certain plants, ſuch as the cruciferous 
plants, poppy, rue, &c. is always the pro- 
duct of a new combination ; fince Rouelle 
the younger has ſhewn, that the n 
them- 
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themſelves do not contain it in their natural 
ſtate. 

The elaſtic fluids, difengaged during the 
diſtillation of vegetables, appear to depend 
on the nature of the vegetable. A plant, 
which contains a large quantity of oily com- 


buſtible fluid, affords inflammable gas. Mu- 


cilages, on the contrary, afford cretaceous 
acid, We have obſerved, at the article of 
the acid of ſugar, that — and Fontana 
obtained a large quantity of cretaceous acid 
from that ſubſtance, and that the latter che- 
miſt thinks, that vegetable acids are for the 
moſt part compoſed of it. It is not, there- 
fore, to be wondered, that mucilages, in 
which Bergman diſcovered the ſame acid as 
exiſts in ſugar, ſhould afford cretaceous acid. 
Laſtly, there are ſome vegetable matters 
which afford atmoſpheric mephitis. ' Theſe 
aeriform fluids are not extracted till near tho 
end of the diſtillation, when the vegetable 
becomes intirely decompoſed. Hales, who 
was not acquainted with their nature, ob- 
ſerved, that the quantity of air diſengaged 
during the diſtillation of vegetables is greater, 
the more ſolid they are ; whence he con- 
cluded, that this element was the cementing 
principle and cauſe of ſolidity in bodies. It 
is eaſy to form a pro = opinion of this * 
e from what deen 1 
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CHAP; XVII. 
Of Vegetable Coal, or Charcoal. 


HARCOAL is the black reſidue of ve- 
etables, which have ſuffered a complete 
decompoſition of their volatile principles, 
in cloſed veſſels. The property of affording 
charcoal is only obſerved in ſuch organic 
ſubſtances as contain the combuſtible matter 
called oil. The formation of coal was for- 
merly attributed, excluſively, to the decom- 
poſition of this laſt ſubſtance ; but we begin 
to perceive, that the carbonaceous matter ex- 
iſts, ready formed, in vegetables, and that 
the action of fire merely ſeparates the volatile 
principles. 

Charcoal in general is black, brittle, ſo- 
norous, and light; it retains the form of the 
vegetable, provided its texture has been con- 
ſiſtent, and the quantity of fluid not very 
great. If, on the contrary, a ſoft and ſuc- 
culent plant be decompoſed, the volatile 
matters, during their diſengagement, deſtroy 
the organic texture, and afford a friable coal, 
which does not poſſeſs the figure of the ve- 

table. The quantities of coal vary ac- 
cording to the ſolidity and texture of the 
a vegetable, 
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vegetable. Wood affords more than herbs 3 


gums more than reſins; and theſe laſt, more 
than fluid oils. Each vegetable ſubſtance 
b. to contain it, in different quantities, 
1 


we conſider charcoal as one of the imme». 


diate principles of this kingdom. 
Charcoal is a ſubſtance which poſſeſſes 


very ſingular properties, for the moſt part 


little known. Though it is of the greateſt 
importance in chemiſtry, and exhibits phe- 
nomena of the moſt ſingular kind, no che- 
miſt has yet attempted to diſcover its nature 
by a connected ſeries of inquiries. ' Stahl, 
who attended more particularly to this ſub- 


ſtance than any other chemiſt, conſiders it 


as the principal repoſitory of phlogiſton. 
The knowledge we poſſeſs concerning the 
properties of charcoal, is almoſt intirely con- 
fined to its economical uſes ; and the labours 


of philoſophers exhibit: nothing which can 


be called complete reſpecting it. The phy- 
ſical properties of charcoal differ accordin 
to the ſtate and nature of the vegetable uſed 
in its formation; it is ſometimes hard, and, 
as we have obſerved, retains part of the or- 
ganization of the vegetable: other ſpecimens 
are friable, and pulverulent. Pure oils af- 
ford a coal, in very fine particles, known by 
the name of lamp-black. Its weight va- 
ries according to circumſtances. When 
well made, it has neither taſte nor ſmell in 
any ſenſible degree, Its colour is alſo ſub- 
| | ject 
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je& to variation, and is of a black more 
or leſs deep, either ſhining or dull. But 
the moſt important inquiry, reſpecting this 
product of fire, relates to its chemical prin- 
ciples. 

Charcoal, expoſed to the moſt violent heat, 
in cloſe& veſſels, is not in the leaſt altered. 
Heated in the pneumato-chemical apparatus, 
it does not afford inflammable gas, unleſs 
water be preſent. A ſtrong fire reduces it 
into vapour. When heated with contact of 
air, it burns, and is reduced to aſhes, but 
with peculiar phenomena, which it is eſ- 
ſential . to diſtinguiſh careful] 
from thoſe of other combuſtible matters. 
When ſet on fire, it becomes red, and burns 
with a white flame, which is more conſider- 
able, the larger the maſs. It emits no kind 
of ſmoke, but is converted into the elaſtic 
fluid, cretaceous acid, which, according to 
M. Lavoilier, is a combination of the car- 
bonaceous and oxyginous principles, the 
latter forming three-fouths of the whole. 
In this manner the charcoal becomes gradu- 
ally conſumed, and leaves only aſhes, more 
or leſs white, partly ſaline, and partly earthy. 
The different charcoals vary in their inflam- 
mability; a diſtinction which more parti- 
cularly aſcertains their utility in the arts. 
Some burn with flame, and are very quickly 
conſumed ; others do not take fire but with 
difficulty, burn flowly, and are not reduced 
"7 to 
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to aſhes but after a long ignition. There are 
ſome, as for example, the charcoal of oils, 
which do not burn but with the greateſt 
difficulty. This character ſeems to depend 
on the adherence of the carbonaceous prin- 
ciple to the fixed ſalts of vegetables. 


Charcoal, expoſed to the air, attracts humi- 
dity, probably becauſe it is very porous, and 


perhaps likewiſe by virtue of the ſalts it con- 
tains, though they be not ina diſengaged fate. 
When moiſtened, it affords inflammable air, 
by heat, which ariſes from the decompoſition 
of the water; for when that fluid is paſſed 
in vapour through an earthen tube, filled 
with red- hot charcoal, theſe two bodies are 
converted into inflammable gas, and aeriform 
cretaceous acid. The reſidue is a ſmall 
uantity of aſhes. Rouelle has obſerved, 
that fixed alkali diſſolves a conſiderable quan- 
3 charcoal by fuſion. 
he vitriolic 2 ſtrongly heated with 
charcoal, in powder, is decompoſed by that 


cotabuftible ſubſtance, which has a ſtronger 


aftinity 'than ſulphur with the oxyginous 
princi 

The nitrous acid is much more rapidly 
decompoſed by charcoal. Dr. Prieſtley ob- 
ſerved, that much nitrous gas is producet 
in this mixture. Maecquer found, that the 
nitrous acid very ſenſibly efferveſces with 


this body, by the aſſiſtance of heat. Mr. 


Prouſt has ſuoceeded in ſetting fite to char- 
coal, 
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coal, by the addition of a nitrous acid; weigh» 
ing one ounce four drachms and twenty- 
three grains, in a bottle which held an ounce 
of diſtilled water. The novelty and im- 
-portance of his experiments are ſuch, that I 
ſhall quote his own words, extracted from 
his obſervations on pyrophori made without 
alum, &c. inſerted in the Journal de Medi- 
eine for July 1778. ; 
& Coal from the extract of carthamus, re- 
« duced to powder, and recently calcined, 
% detonated very ſtrongly with the nitrous 
'« acid; and the rapidity with which the 
« mixture took fire, threw up the powder 
* in the form of a very beautiful fire-work. 
% I calcined very fine powder of common 
« charcoal, and the detonation ſucceeded 
% very well. 
1 introduced about a drachm of the 
« powder of charcoal into a very dry glaſs 
% retort; I then poured in about a drachm 
4 of nitrous acid, which had no ſooner 
% reached the bottom of the retort, than 
<< the detonation took place with the great- 
« eſt rapidity: a flame of more than four 
« inches in length iſſued out of neck of the 
© retort while I held it in my hand, which 
carried with it the powder, and very 
« deep- coloured vapours of nitrous acid. 
«© Theſe vapours condenſed into a green li- 
% quor, ſcarcely fuming: it conſiſted of 
e the nitrous acid, weakened by the water 
| e which 
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which entered into the combination of 


that which detonated firſt. I poured new 


nitrous acid on the charcoal which re- 
mained in the retort, and continued the 
proceſs till the whole was intirely de- 
ſtroyed by ſucceſſive inflammation. 

« I repeated this experiment with cal- 
cined lamp-black; the events were the 
ſame : the retort was found to contain 
only a ſmall portion of aſhes, ſometimes 
ſemi-vitrified, and adhering to the bottom 
of the retort. 

« All charcoals in general attract a con- 
ſiderable quantity of humidity. It ap- 
peared to me, that charcoal calcined in 
the evening, and kept till the next morn- 
ing, was no longer proper for theſe ex- 
periments, becauſe it became ſenfibly 
moiſtened in that ſpace of time. . But the 
moſt ſingular circumſtance is, that theſe 
experiments are capricious, and do not 
always ſucceed, though with the ſame 
charcoal, the ſame acid, and the ſame 
proportions. The following manipula- 
tion appeared to me to inſure ſucceſs. If 
the acid be poured in the middle of the 
powder, it does not take fire: but if, 
on the contrary, it be ſuffered to run 
down the fide of the capſule, or crucible, 


* ſo as to occupy the lower place, the de- 
© tonation is made from that point; the 


c 
” 


powder riſes and takes fire, by the nitrous 
| 5 acid, 
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* acid. When nitrous acid is wanting, the 
<< detonation ceaſes of itſelf, and the ſur- 
4 rounding charcoal zemains black.” + = 

The action of the other acids on charcoal 
3s not known. 

This fubftance, affiſted by heat, decom- 
poſes all the vitriolic falts, and forms livers 
-of ſulphur. 

It cauſes nitre to —— which bub it, 
by means of the pure air afforded from the ſalt 
by the action of the fire. A preparation is matte 
for chemical and pharmaceutical . 

called nitre, fixed by charcoal. arts 

| of nitre, and one of powdered 2 are 

9 mixed, and throw into a red-hot crucible 

on the fire. A ſtrong detonation enſues, 

after which a white maſs remains, conſiſting 

of the fixed alkali of the nitre and of the 

| charcoal. By lixiviating this mixture, the 

1 water diſſolves the fixed alkali, and leaves 

a ſubſtance ſuppoſed to be an earth. 

Liver of ſulphur diſſolves charcoal very rea- 

dily, both by the dry and moiſt way, and even 

combines with it more readily than any other 

ſubſtance. This diſcovery is due to Rouelle. 

Metals do not unite with charcoal, but 

their calces recover the metallic ſtate when 

| heated with this ſubſtance. We have ſeen, 

1 at the article of metals, that this phenome- 

1 non may readily be accounted for, from the 

F affinity of the oxyginous principle with the 
= earbonaceous principle. 5 

e 
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The action of vegetable ſubſtances on char- 


coal has not been much examined, It is 
only known; that a mixture of this ſub- 
ſtance with fat oils renders them inflam- 
mable by the nitrous acid; a circumſtance 
which confirms the theory of Rouelle re- 
ſpecting the inflammation of 2 by this 
acid. 

All the facts here related, concerning the 
known properties of charcoal, tend to prove, 

this body is compoſed of Phy 5-4 = 
matter, ſalts, and.earths. 

The peculiar combuſtible matter which 
conſtitutes more than three-fourths of char- 
coal, or the carbonaceous principle pro- 
perly ſo called, is as yet ſcarcely at all 
known, It appears, howeyer,. to haye the 
ſtrongeſt affinity with the oxyginous prin- 
re which it takes from almoſt every other 
body, and that ia many particulars it re 
ſembles plumbago. 


The various uſes of charcoal in the arts, 


and in chem, are wan known. 


POT-ASH, 
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Concerning the Fixed Salts and Earths of 
Vegetables. 
W HEN a vegetable coal has been "Sa 
ed, a grey, blackiſh, or white matter 
remains, according to the nature of the 
charcoal. This ſubſtance, called aſhes, 19 
very compounded ; when well made, it con- 
tains only ſaline and earthy ſubſtances, mix- 
ed with iron, and a ſmall quantity of man- 
neſe. When the charcoal Has been burn- 
ed with difficulty, the aſhes ſtill retain a 
ſmall portion of inflammable matter. M. 
Lavoiſier, on examining the wood afhes uſed 
by the ſaltpetre- makers, found them to con- 
tain extractive and reſino-extractive matters. 
The ſaline ſubſtances obtained, by lixivia- 
tion, from aſhes, have been called the fixed 
ſalts of plants. The incineration of vege- 
tables is uſed for obtaining three kinds of 


_ which we ſhall here deſcribe. 
. Pot-aſh, from which the vegetable 


3 fixed alkali is obtained, is prepared in the 
/ north, by burning wood, with which thoſe 
countries abound. This alt is very impure ; 
it often contains combuſtible matters, which 
diminiſh its whiteneſs, and frequently neu- 
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tral ſalts, ſuch as the vitriols of pot-aſh, of 
ſoda, and of lime, the muriates of pot=aſh 
and of ſoda, a ſmall quantity of cretaceous 
ſoda, with iron and earthy ſubſtances. To 
purify this ſalt, it is diffolved in the ſmalleſt 
poſſible quantity of cold water. The fluid 
becomes charged with the alkali, and ſome 
of the neutral ſalts; and the earth, the chat- 
coal, the iron, and the ſelenite, often con- 
tained in pot- aſh, are ſeparated by the filter. 
This ſolution is then evaporated to a pellicle, 
and the ſeveral ſalts it contains are ſuffered to 
cryſtallize by cooling. After ſeveral filtra- 
tions, evaporations, and cryſtallizations, when 
the lixivium no longer affords any neu- 
tral ſalt, it is evaporated to dryneſs, and cal- 
cined. The falt is then cretaceous vege- 
table alkali, mixed with the fame alkali in 
a cauſtic ſtate: it ſeems, however, always 
to contain ſome neutral ſalts, and a ſmall 
quantity of earthy ſubſtance, which is de- 
poſited by ſtanding, and may be ſeparated by 
the filter. After which, it may be uſed in 
the niceſt chemical experiments. 

2. Soda, from which the mineral alkali is 
obtained, is the reſidue of the combuſtion 
of plants that grow on the ſea coaſts. It is 
prepared at Alicant in Spain, in Languedoc, 
at Cherbourg, &c. by burning various ſpe- 
cies of plants. At Alicant, they uſe the 
kalis; and at Cherbourg, the algas, and 


fucus, commonly known by the name of 


2 * varech, 
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varech. The firſt plant contains a much 
greater quantity of mineral alkali than the 
ſecond, which affords ſcarcely any. Theſe 
different plants are burned in a trench, 
At- Cherbourg, when the combuſtion is ad- 
vanced, and the aſhes are very hot, they are 
ſtrongly agitated, and kneaded together with 
large poles. By this motion, the ſub- 
ſtance, which is ſufficiently hot to undergo. 
a kind of ſemi-vitrification, takes the form 
of hard and ſolid lumps, known in com- 
merce by the name of ſalicore, ſalicote, la- 
marie, and alun catin. The names, by which 
it is more particularly diſtinguiſhed, denote 
either the plant from which it was obtained, 
or the country where it was made. The 
ſoda of Alicant, likewiſe called barilla, is 
the beſt for chemical purpoſes, and thoſe atts 
which require much mineral alkali. The 
ſoda of Cherbourg, or of varech, contains 
leſs alkali, and ought not to be uſed in che- 
mical experiments; but it is advantage- 
ouſly uſed in the manufacture of glaſs, be- 
cauſe the vitreous frit it affords is found to 
be very ſerviceable in that manufacture. 
The ſoda of commerce, chemically con- 
ſidered, is a compound of cauſtic ſoda, cre- 
taceous ſoda, 'cretaceous vegetable alkali in 
a ſmall quantity, vitriols of pot-aſh and of 
ſoda, marine ſalt, charcoal, iron in the ſtate 
of Pruſſian blue, according to the obſervation 
of Henckel, and earth, partly diſengaged, and 


partly 
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partly combined with fixed alkali, ay in that 
of Cherbourg. To ſeparate theſe ſubſtances, 


and obtain pure cretaceous ſoda, it is dif; 


ſolved in cold diſtilled water, and filtered, tp 
ſeparate the earth, iron, and coaly matter; 
ter which it is evaporated, as we have ob- 
ſerved concerning pot-aſh. This alkali is 
urified more eaſily than that of pot-afh, 


cauſe, as it cryſtallizes more readily, it 


can be better ſeparated from the portion of 
cauſtic ſoda; yet it contains ſome of the neu: 
tral ſalts, and Pruſſian blue, when firſt cryſ- 
tallized, which muſt be ſeparated by repeated 
ſolutions and cryſtallizations. . _ 

3. Fixed ſalts are prepared in pharmacy, 
which have been greatly. recommended by 
Tachenius, and are {till diſtinguiſhed by his 
name. The proceſs of this chemiſt conſiſts 


in placing the plant, whoſe ſalt is propoſed 


to be obtained, in an iron pot. This veſſel 
is heated till its bottom is red hot; the 
plant, which is continually ſtirred, emits 
much ſmoke, and takes fire, at which time 
the pot is covered, ſo that the ſmoke may be 
diſſipated, and the flame extinguiſhed. By 
this means, the plant is gradually conſumed, 
When reduced to a kind of blackiſh aſhes, it 
is lixiviated with boiling water, which af- 
fords a yellowiſh, or brown falt, by evapo- 
ration to dryneſs. This ſalt is often alka- 
line, but is very impure; it is coloured by 


much extractive matter, which is mixed with 


I 3 3 
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all the neutral ſalts the plant contained. Ag 
it is a ſaponaceous compound, good effects 
often follow its uſe; but it cannot be ſup- 
poſed to poſſeſs the ſame virtues as the plant 
from which it was extracted, becauſe its 
principles have neceſſarily been altered by 
the combuſtion. It would be of conſiderable 
_ uſe to examine, analytically, the different 
fixed ſalts of plants, prepared after the man- 
ner of Tachenius, in order to diſcover the 
ſaline and extractive matters they contain, 
and to determine their virtues, and the doſe 
in which each ought to be adminiſtered. 

4. When all the ſaline matter is waſhed 
off from the aſhes of vegetables, the remain- 
der is a pulverulent ſubſtance, more or leſs 
white, or coloured, infipid, inſoluble in wa- 
ter, and hitherto conſidered as an earthy 
ſubſtance. 

Iron may be extracted from this refiduum 
by the magnet. This metal, as well as the 
manganeſe which vegetable aſhes have lately 
been found to contain, exiſted, ready formed, 
in the vegetable. Many philoſophers have 
ſuppoſed, that the colours of plants are pro- 
duced by iron. Mr. Baume, who, in his 
memoir concerning clays, has mentioned the 
earthy reſidue of vegetables, affirms, that it 
forms alum with the vitriolic acid, and like- 
wiſe ſelenite, ſlightly differing from that 
which is produced by pure calcareous earth. 
The other acids afford, with this reſidue, 

45 | ſpathoſe 
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ſpathoſe ſalts, and a ſmall portion of martial 
alts. Hence Mr. Baume thinks that the 
earth of vegetables conſiſts of clay, and an 
earth reſembling calcareous earth, though it 
ſenſibly differs A 
not forming quick-lime by the action of fire. 
He thinks, that the clay is formed in theſe 
organized ſubſtances by the colliſion to which 
vitrifiable earth is expoſed, and the action 
of acids with which it combines; that the 
clay, once formed, paſſes tp the ſtate of cal- 
careous earth, by ' Lacceſtive elaborations in 
the tubes of vegetables. 

We may here obſerve, that the diſcortties 
made in Sweden, on the ſaline nature of 
bones, which appear to be the ſame with 
reſpect to animals as the fibrous parts are in 
vegetable ſubſtances, render it probable, that 
this reſidue is far from being merely an earth. 
An accurate analyſis, ſuch as has not hither- 
to been made, may ſhew, that this ſuppoſed 
_ earthy ſubſtance is calcareous phoſpate ; at 
leaſt we may ſuſpect this to be the caſe, ſince 
the experiments of Margraaf and Berthollet, 
who have obtained phoſphorus from muſ- 
tard ſeed, from gluten, and from ſeveral 
other 9 l 
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"Concerning Fermentation in general, and 
the Spirituous Fermentation 1n particular, 
n R having conſidered vegetables in 
the ſtate in which they naturally exiſt, 
we ſhall proceed to deſcribe the changes they 
experience in different circumſtances. Theſe 
alterations, which intirely depend on their 
nature, are always the conſequence of a phe- 
nomenon called fermentation. 
Fermentation is a ſpontaneous commo- 
tion in a vegetable ſubſtance, by which 
1 its properties are totally changed. This 
I: commotion is peculiar to the fluids of or- 
| ic matters; no other ſubſtances, except 
[ thoſe which have been elaborated by the 
1 principle of vegetable or animal life, being 
ſuſceptible of it. Chemiſts have not ſuffi- 
ciently attended to this important truth, 
whoſe application to the phenomena which 
take place in organized bodies, cannot but 
be of the greateſt uſe in medicine, 

There are ſeveral circumſtances required 
in order that fermentation may proceed, 
Such are, 
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1. A certain degree of fluidity : dry ſub- 
ſtances,” in fact, do not ferment at all. 


2. A certain degree of heat. Each kind 


of fermentation requires a due degree of 
heat, but cold ſtops the. progreſs of every 
ferment. _ | ; 26 5 
3. The contact of air. On this account 
it 18, that organized ſubſtances are very well 
preſerved, and are not altered in a vacuum. 
Chemiſts, after Boerhaave, have diſtin- 
guiſhed three kinds of fermentation : the 
ſpirituous, which affords ardent ſpirit; the 
acetous, which affords vinegar, or acid; and 
the putrid fermentation, or puttefaction, 
mh produces the volatile alkali. It muſt 
be obſerved, that there are many fermenta- 
tory proceſſes which do not ſeem to belong 
to theſe three kinds; ſuch, perhaps, are the 
fermentations of bread, of mucilages, that 
which developes the colouring parts, &c. 
It has been thought, that the e 
always follow each other in the order we 
have mentioned; but there are bodies which 
become acid, without having previouſly un- 
dergone the ſpirituous fermentation ; and 
there are others which putrify without paſſing 
through the two firſt. ſtages. We may like- 
wiſe obſerve, that the inteſtine motion of 
maturation appears to conſtitute a kind of 
fermentation, by which ſaccharine matter is 
produced or diſengaged. | 
The ſpirituous fermentation, or that which 
„ produces 
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produces ardent ſpirit, may be conſidered 
with reſpect to, 1. The conditions neceſſar 

to its production; 2. The phenomena which 
accompany it; 3: The leveral ' ſubſtances 
ſuſceptible of this fermentation ; 4. Its 
cauſe; and, 5. Its- products. „ 

Experience has ſhewn, that all vegetable 
matters are not capable of paſſing to the ſpi- 
rituous fermentation, but that the union of 
ſeveral peculiar circumſtances is neceſſary for 
this purpoſe, | 1 

Theſe conditions are, 1. A ſaccharine 
mucilage. This ſubſtance only is capable 
of paſſing to the ſpirituous fermentation. 

2. A degree of fluidity, ſlightly viſcid. 
If the vegetable fluid be either too thick, or 
too thin, it will not ferment. 

3: A degree of heat, from ten to fifteen 
degrees of Reaumur's thermometer, or be- 
tween fifty-five and ſixty- five of Fahrenheit, 

4. A large maſs, in which a rapid com- 
motion may be excited. | 

When theſe four conditions are united, 
the ſpirituous fermentation takes place, and 
is known by the following characteriſtic phe- 
nomena. 4 FRO 

1. An inteſtine motion is excited in the 
liquor, which increaſes till the fermentation 
is well eſtabliſhed. 

2. The bulk of the mixture is quickly 
augmented, and this augmentation follows 
the progreſs of the inteſtine motion. 

Fa 3. The 
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t 3- The tranſparency of the fluid is dimi- 
niſhed by opake filaments, which are agitat - 
ed, and carried to every part of the fluid. 

4. A degree of heat is produced, equal to 
eighteen degrees, (ſeventy-two and a half 
Fahrenheit) according to the Abbe Rozier. 

5. The ſolid parts, mixed with the li- 
quor, riſe and float, in conſequence of the 
diſengagement of elaſtic fluid. 3 

6. A large quantity of cretaceous aeid gas 
is diſengaged. This gas forms a ſtratum in 


the upper part of the fermenting vats, which 


may be eaſily diſtinguiſhed from air. In 
this ſtratum it was, that Dr. Prieſtley and 
Duc de Chaulnes made their valuable ex- 
periments. Candles, plunged in this ſtratum, 
are extinguiſhed, and animals die therein; 
lime- water is precipitated, and cauſtic alkalis 
cryſtallize perfectly. This acid, contained 
in the fermenting vats of brew-houſes, fre- 


quently produces the moſt fatal effects on 


the workmen. 

7. The diſengagement of this gas is ac- 
companied with the formation of a great 
number of bubbles in the viſcid liquor, 
through which the cretaceous acid muſt 

aſs. 

All theſe phenomena gradually ceaſe, in 
proportion as the liquor loſes its ſweet and 
mild taſte, and becomes briſk, penetrating, 
and capable of producing intoxication. 
Neceſſity has induced mankind to prepare 

| fermented 
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fermented liquids with a great number of 
different vegetable ſubſtances ; but experi- 
ence has ſhewn, that ſaccharine matters 
alone are capable of forming this kind of 
fluid. The following being moſt commonly 
uſed, require to be enumerated. * 

1. The juice of grapes produces. wine, 
properly ſo called: it is the beſt of all fer, 
mented liquors, The art of cultivating 
vines, which is of great importance, requires 
an attention to the following objects. 1. 
The nature of the foil. It is known, that 
a dry ſoil is in general well adapted to this 
plant, and that a ſtrong ſoil does not agree 
with it. 2. The cultivation of this vege- 
table, It is pruned; its branches are bent, 
to impede the courſe of the ſap ; care is taken 
that it be expoſed to the heat of the ſun, 
and more eſpecially to the heat reflected from 
the carth, &c. It is not manured, &c. 2. 
The hiſtory of its vegetation, its . 
tion, its flowering, the formation and ripen- 
ing of the grape. 4. The accidents to which 
it is expoſed, ſuch as froſt, heavy rain, moiſ- 
ture, &c. 5. The time of vintage, which 
ſhould be dry and hot. Theſe preliminary 
circumſtances being known, the art of mak- 
ing wine is to be conſidered, which conſiſts 
in putting the ſtalked grapes into a veſſel, 
expoſed to a heat of fifteen or ſixteen de- 

grees, to break, agitate, and turn them over. 
hen the fermentation is excited, and all its 
phenomena 


— 
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nomena take place, the juice of 

— muſt, ſhould ls neither — fluid, — 
thick; in the firſt caſe, it requires to be thick - 
ened by boiling; in the latter, it is diluted 
with water. When the wine is made, it is 
drawn off into caſks, which are left open, 
where it experiences a ſecond inſenſible fer- 
mentation, by which its principles are more 
intimately combined; a fine lye, and a ſalt, 
known by the name of tartar, being preci- 
pitated. To preſerve the wine, rags, dipped 
in ſulphur, are burned in the caſk which 

contains it. | J | 
The knowledge of the different kinds of 
wine is an object of conſiderable importance. 
France produces a great number of excellent 
wines. Thoſe of Burgundy ate preferable 


to any other for conſtant uſe, becauſe their 
principles are perfectly combined, and no 


one predominates over the other. The 
wines of the province of Orleans reſemble 
thoſe of Burgundy, when they have been 
matured by keeping, which combines the 
exceſs of ardent ſpirit they contain with their 
other principles. The red wines of Cham- 
paigne are excellent, and of a delicate fla- 
vour. The white wine of this province, 
which does not ſparkle, is to be preferred 


to the ſparkling wine, whoſe.petretfating and 


ſabacid taſte, as well as its property of 
ſparkling, depend on the cretaceous acid 
contained in it, when bottled before the fer- 
mentation 
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mentation was finiſhed. The wines of Lana 
guedoc and Guienne are of a deep colour, 
and are excellent bracers and ſtomachics, 
eſpecially when of a good old age. The 
wines of Anjou are White, very ſpirituous, 
and intoxicate quickly. 

As to foreign wines, thoſe of Germany, 
known by the name of Rheniſh and Moſelle, 
are white, and very ſpirituous ; their taſte 
is keen and penetrating, and they quickly 
produce intoxication. Some wines of Italy, 
ſuch as thoſe of Orvieto, Vicenza, the 
Lachryma Chriſti, &c. are well fermented, 
and reſemble the good wines of France. 
Thoſe of Spain and of Greece are in general 
ſweet, crude, imperfectly fermented, and 
very unwholſome. We muſt, however, ex- 
cept thoſe of Rota and Alicant, which are 
with juſtice eſteemed to be ſtomachic and 
cordial. . 

2+ Apples and pears afford cyder and 
perry. This ſpecies of wine is very good, 
and affords good brandy, as M. d' Arcet has 
ſhewn. 

. Cherries afford a tolerable good wine, 
from which a kind of brandy is diſtilled, 
called Kirchenwaſſer by the Germans. 

4. Apricots, peaches, and plumbs, afford 
a wine of inferior quality. 

Sugar, diſſolved in water, ferments 
readily : from this kind of wine, a ſpirit, 
called rum, taffia, guildive, &c. is made. 

6. The 
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6. The ſeeds of gramineous plants, and e- 
ſpecially barley, afford a ſpecies of wine, call- 
ed beer. The art of brewing conſiſts in' the 
following proceſſes. Barley is ſteeped in 
water for 2 or forty hours, after which 
it is laid in a heap, to ſprout or germinate; 
it is then dried in a kiln, and the buds ſe- 
parated by fifting ; after which it is coarſe- 
ly ground, and is diſtinguiſhed by the name 
of malt. A certain quantity of malt is put 
into a veſſel, called the maſh-tun, on which 
water, nearly boiling-hot, is poured, which 
diſſolves the mucilage. This being drawn 
off, a ſecond quantity of heated water is 
poured on the malt, and in like manner 
drawn off. This fluid, called wort, is 
boiled up with hops, and is put, together 
with yeaſt, into a veſſel, called the cooler. 
When the fermentation begins to ſubſide, 
the beer is ſtirred up, and drawn off into 
caſks; the ſecond fermentation throws up 
a. ſcutn, called yeaſt, which ſerves to ex- 
cite fermentation in future brewings. The 
germination developes a ſaccharine matter in 
the barley, to which it owes its property of 
forming wine: the ſame proceſs ſucceeds 
with moſt other gramineous ſeeds. 

The whole of theſe facts prove, that the 
ſaccharine matter is the only principle of 
vegetables capable of paſſing to the ſpirituous 
fermentation, and that water is neceſſary for 
the production of this inteſtine motion. M. 

Lavoiſier 
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Lavoiſier thinks, that this fluid is decom- 

in the operation : the oxyginous prin- 
ciple ſeizes the carbonaceous matter of the 
ſagar, and forms cretaceous or carbonaceous 
acid, which is diſengaged during this fer- 
mentation ; while the baſe of the inflam- 
mable gas unites with the oil of the ſaccha- 
rine ſubſtance, and forms a very light com- 
buſtible ſubtle body, containing much leſs 
carbonaceous matter than the ſugar, and 
much more inflammable : this is ardent 
ſpirit. | 
The product of all theſe fermenting ſub- 
ſtances, is a liquor more or leſs coloured, 
of an aromatic ſmell, a penetrating and hot 
taſte, which, in ſmall doſes, aſſiſts the action 
of weak fibres, but produces intoxication 
when taken too largely. It is univerſally 
known by the name of wine. 

The wine of grapes, for example, is com- 
poſed of a large quantity of water, ardent 
ſpirit, an eſſential ſalt called tartar, and an 
extracto-reſinous matter, which produces the 
colour in red wines. | 

Before we proceed to deſcribe the methods 
of ſeparating theſe ſubſtances, it will be 
proper to deſcribe the uſes and properties of 
the fluid itſelf. Wine diflolves many ſub- 
ſtances, by virtue of the water, the ardent 


depend 


\ 
ſpirit, and the eſſential acid ſalt, of which Se 
it is formed. It unites with extracts, refins, 


certain metals, &c. On theſe properties 
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depend the preparations of medicinal wines, 
ſuch as, 1. Emetic wine, prepared by ma- 


cerating four ounces of crocus metallorum 
in two pounds of good white wine; the li- 
quid is filtered, or is uſed without filtration, 
in paralytic or apoplectic cafes. 2. Chaly- 


beat wine, made by digeſting one ounce. 


of ſteel filings with two pounds of white 
wine: it is an excellent tonic and aperitive 
medicine, 3. The wines of vegetables, — 
pared (a) either with red wine, in which 
aſtringent or aromatic plants are macerated; 


(b) or with white wine, which is uſually em- 


ployed with antifcorbutie plants; (c) or with 
Spaniſh wine : the wine of Squills, and alfo 


the liquid laudanum of Sydenham, are pre- 


pared with this wine. The latter is made by 
digeſting two ounces of fliced opium, one 
ounce of faffron, a drachm of powdered 
cinnamon and cloves, in a pound of Spaniſh 
wine. This medicine is a very good feda- 
tive, taken in the doſe of a few drops, eſpe- 
cially in caſes in which it is feared that opium 
may weaken the patient, or ſtop fome uſeful 
evacuation. | 

The action of fire is commonly uſed to 
decompoſe wine, and ſeparate it into its ſeve- 


ral principles. The diftillation is performed 


in an alembic of tinned copper, to which a 
receiver is adapted: as ſoon as the wine 
boils, a colourleſs fluid, ſlightly opake, and 


. milky, of a hot and penetrating taſte, and a 
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ſtrong agreeable ſmell, comes over. This 
fluid is received, till the vapours no longer 
take fire by a candle. It is called brandy, 
and conſiſts of water, ardent ſpirit, and a 
ſmall portion of oil, which renders it milky 
at firſt, and after a certain time colours it 
yellow. The colour of old brandy, in com- 
merce, does not, however, ariſe from the 
oil alone, which comes over in the diſtilla- 
tion, but likewiſe from the extractive mat- 
ter it takes from the caſk in which it is con- 
tained. Brandy is the fluid from which ar- 
dent ſpirit is extracted, as we ſhall hereafter 
ſee. The reſidual liquor, after it has afforded 
ſpirit of wine, is of an acid auſtere taſte, 
turbid, and depoſits a large quantity of ſa- 
line cryſtals, which appear to be tartar. 
The wine is therefore intirely decompoſed, 
and cannot be reſtored to its former proper- 
ties by combining the ſpirituous product 
with the reſidue. Hence the analyſis ap- 
rs to be complicated. If the reſidue of 
wine which has afforded brandy be evapo- 
rated, it takes the form and conſiſtence of 
an extract. The colouring part may be ſe- 
parated by the addition of ſpirit of wine, 
which does not act on the tartar. Water does 
not precipitate this tincture. By evaporation 
of the tincture to dryneſs, a reſidue is obtain- 
ed, which quickly takes fire, and is ſoluble in 
water; it is a true reſino- extractive ſub- 
ſtance, which the ardent ſpirit, formed by 
| fermen- 
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fermentation, has extracted from the ſkins 
of the grapes. From this analyſis it appears, 
that wine conſiſts of water, ardent ſpirit, 
tartar, and colouring matter; we have al- 
ready explained the nature and properties of 
two of theſe ſubſtances, namely, water, and 
the colouring extract; ardent ſpirit and tartar 
remain, therefore, to be treated of. | 

Before we proceed to ſpeak of theſe, we 
ſhall take notice of a ſubſtance that precipi- 
tates from wine during its fermentation, and 
is called lees. It conſiſts of the ſeeds and 
ſkins of grapes, impure tartar, and vitrio- 

| lated tartar. By diſtillation with a naked 
fire, it affords brandy : treated in a retort, 
it affords acid phlegm, oil, volatile alkali, 
and its coal contains cretaceous vegetable 
alkali and vitriolated tartar. The incinera- 
tion of the lees of wine, in the open air, 
affords a cauſtic fixed vegetable alkali, mix- 
ed with vitriolated tartar, and known in 
commerce by the name of cendres'gravelees. 
The account we ſhall proceed to give of 
ſpirit of wine, and of tartar, will complete 


what remains to be ſaid concerning the lees 
of wine, 


148 ARDENT SPIRIT. 


.. 7 — bv 


. 


Of Ardent Spirit, or the Product of the 
| Spirituous Fermentation. 


E have ſeen that brandy, obtained by 
Y' diſtilling wine with a naked fire, is a 
compound of ardent ſpirit, water, and a 
ſmall portion of oil. Diſtillation is uſed to 
ſeparate theſe ſubſtances, and to obtain ar- 
dent ſpirit in a ſtate of purity. There are 
ſeveral methods of diſtilling ſpirits of wine. 
M. Baume adviſes to diſtill brandy a con- 
ſiderable number of times, by a water-bath, 
to obtain all its ſpirit. He recommends the 
ſeparation of the firſt fourth part of the pro- 
duct of the firſt diſtillation, and likewiſe of 
the firſt half of the product of the following 
diſtillations ; to mix all theſe together, and 
to rectify by a gentle heat. The firſt half 
of the fluid, which paſſes in this rectification, 
is the pureſt ardent ſpirit, called alkohol ; 
the remainder is leſs ſtrong, but very good 
for ordinary purpoſes. Rouelle directs, that 
half the brandy made uſe of, be drawn off 
by diſtillation on the water-bath ; this firſt 
3 is common ſpirit of wine, which, 

ing rectified twice, and reduced to about 
| two= 
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two-thirds, becomes a ſtronger ſpirit. This 
1s to be again diſtilled with water, according 
to the proceſs of Kunckel, which ſeparates 
the oil; the diſtilled ſpirit, being again rec- 
tified, may be depended on as perfectly pure 
The reſidue of brandy, after diſtillation, 16 8 
water, containing colouring matter, on cle 
top of which a peculiar oil floats. 

Hence jit may be obſerved, that the pu- 
rity and ſtrength of ardent ſpirit muſt differ 
according to the proceſſes uſed in obtaining 
it. A kad of diſcovering its purity has 
long been ſought after. It was formerly 
ſuppoſed, that ſpirit of wine, which readily 
catches fire, and leaves no reſidue, is ve 
pure; but it is at preſent well known, that 
the heat excited by its combuſtion is ſuffi- 
ciently ſtrong to diſſipate all the phlegm it 
might contain. Another proof has been 
propoſed, by means of gunpowder : when 
ſpirit of wine, ſet on fire in a ſpoon upon 

owder, does not inflame it, it is con- 
ſidered as bad; if, on the contrary, it ſets 
it on fire, it is judged to be excellent. But 
this proof is very fallacious; for when a 
large quantity of the beſt ſpirit of wine is 
burned on a ſmall quantity of gunpowder, 
the water it affords during its combuſtion 
moiſtens the powder, and prevents its taking 
fire; whereas it may be inflamed by burn- 
ing a very ſmall quantity of phlegmatic ſpirit 
of wine on its ſurface, This method is 
K 3 therefore 


150 ARDENT SPIRIT. 


therefore no more to be depended on than the 
former. Boerhaave has deſcribed a very 
good proceſs for aſcertaining the purity of 
this fluid: it conſiſts in throwing the very 
dry powder of fixed falt of tartar into, ſpirit 
of wine; this unites with the ſuperfluous 
water of the ſpirit, and forms a more pon- 
derous and coloured fluid than the ardent 
ſpirit, with which it does not mix, but falls 
to the bottom. Laſtly, M. Baume, on the 
conſideration that ſpirit of wine is lighter 
the purer it is, has contrived an areometer, 
by which the degree of purity of this fluid 
may be accurately aſcertained. When the 
inſtrument. is plunged in ſpirit of wine, it 
finks deeper, in proportion as the fluid is 
| 2 By experiments carefully made, he 

as determined, that the pureſt and moſt 
highly rectified ſpirit of wine gives thirty- 
eight degrees of his areometer. The me- 
thod of conſtructing this inſtrument, as well 
as the reſults afforded by different quantities 
of ſpirit of wine, may be ſeen in his ele- 
ments of pharmacy, and may be applied to 
determine the ſtrength of ſpirit of wine by 
the hydrometer,* os | 


Pure 


* Notwithſtanding the labours of many ingenious che- 
miſts, and particularly thoſe of Mr. Bories, related in his 
Memoir, which obtained the prize propoſed by the ſtates 
of Languedoc, in 1772, and publiſhed at Montpelier in 
the year 1774, much remains to be done before the 

ſtrength 
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Pure ardent ſpirit, obtained by the proceſs 
we have deſcribed, is tranſparent, exceedingly 
fluid, and ſo light, that it weighs four hundred 
and eighty grains, ina bottle which contains 
five hundred and ſeventy-ſix grains of diſtilled 
water. Its ſmell is penetrating, and agreeable ; 
its taſte is hot, and ſtrong. It is extremely 
volatile, riſing and paſſing over in cloſe veſſels, 
by a very gentle heat, and is by this means 

K 4 ſeparated 


ſtrength of ſpirits can be determined, with ſufficient accu- 
ny even for commercial purpoſes. If ardent fpirit, which 
is ſo highly dephlegmated as not to liquefy hot pulverized 
alkali, be conſidered as pure ſpirit, or the &. extreme, 
diſtilled vater forming the other extreme, it will then be 
neceſſary to aſcertain, by experiment, 1. The ſpecific 
3 of a certain number of mixtures of water and this 
pirit, taken ſo near each other, as that the intermediate 
ſpecific gravities may not ſenſibly differ from thoſe deduced 
mathematically in the uſual manner. 2. The expanſions, 
or variations of ſpecific gravity of theſe mixtures, at the 
different temperatures of the atmoſphere. . 3. The change 
of ſpecific gravity, produced by the ſolution of ſaccharine 
or oleaginous ſubſtances in theſe ſpirits. 4. Eaſy methods 
muſt be deviſed to ſhew the preſence and quantity of 
the laſt mentioned ſubſtances; and alſo, 5. To deter- 
mine the ſpecihc gravity of the fluid. 

Theſe requiſites demand a great number of accurate 
experiments to be made. Rectified ardent ſpirit, re- 
peatedly affuſed on dry alkali, till it would no longer 
diſſolve or liquefy it, was found, by Mr. Bories, by many 
experiments, to have the following ſpecific gravity. 
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ſeparated from the fmall quantity of water 
it might contain. The firſt portions are the 
moſt yolatile, and pure. It was formerly 
thought, that a large quantity of air was 
always diſengaged during the . diſtillation 
of ſpirit of wine. This ſuppoſed air is 
now known to be the ſpirit itſelf, in the 
form of gas. ; 

When ardent ſpirit is heated with the 
contact of air, it ſoon takes fire, and exhi- 
bits a light flame, white in the middle, 
and blue at the ſides; it completely burns 
away, when pure. Many chemiſts have at- 


The ſpecific gravities of mixtures, by meafureg of the 
foregoing ſpirit with diſtilled water, were as under. 
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I find, by diſtilling 20 meaſures of the beſt ſpirit of wine 
of the ſhops, (Sp. Gr. = 836) in glaſs veſſek, by a lamp, 
that the firſt meaſure which came over had a ſpecific. gravity 
of 820, at a temperature of 71 of Fahrenheit, or about 
+ 17; of Reaumur. This, which is the ſtrongeſt ſpirit 
mere diſtillation can afford, contains about one part in the 
hundred of water, of which it may be deprived by alkali. 
Note of the Tranſlator, | | | 
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tempted to diſcover the product afforded by 
ſpirit of wine in burning. They found that 
its flame is accompanied with neither ſoot 
nor ſmoke; and that the volatilized matters 
when condenſed, are pure water, without 
taſte or ſmell, abſolutely in the ſtate of diſ- 
tilled water. Boerhaave, from this pheno- 
menon, ſuppaſed, that the flame is pro- 
duced by the water ; and this opinion 4s 
confirmed by the knowledge we at preſent 
poſſeſs, reſpecting the inflammable air ob- 
tained by the decompoſition of water, and 
the water obtained by burning inflammable 
gas. Mr. Lavoiſier diſcovered, that when 
ſpirit of wine is burned in a chimney a- 
dapted to reccive the vapours, a larger quan- 
tity of water is obtained than the whole 
of the ſpirit made uſe of amounts to; whence 
it follows, that this liquor contains a large 


quantity of inflammable gas. On the other 
hand, Mr. Berthollet has remarked, that 


when a mixture of this ſpirit and water is 


burned, the refidual fluid precipitates lime- 


water. This experiment ſhews, that ardent 
ſpirit contains a ſmall quantity of carbona- 
ceous matter, which, by its combuſtion or 
combination with the oxyginous principle, 
forms the cretaceous acid. Chemiſts have 
adopted different opinions reſpecting ardent 
ſpirit ; Stahl, Boerhaave, and ſome others, 
have conſidered this fluid as a compound of 
a very attenuated oil, a ſubtle acid, and 

| water, 
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water. Others, at the head of whom may 
be placed Cartheuſer and Macquer, think that 
ſpirit of wine is formed by the union of 
phlogiſton and water. The nature of this 
fluid is not yet well known. Spirit of 
wine, expoſed to the air, evaporates at a 
temperature of 55, and leaves no reſidue, 
except a ſmall quantity of water, when it 
has not been well dephlegmated. This eva- 
poration in the air is more rapid, the hotter 
the atmoſphere ; and produces a degree of 
cold, which is ſtronger in proportion to.its 
rapidity. Spirit of wine has the form of an 
elaſtic fluid at 185 degrees of Fahrenheit's 
thermometer. 
Spirit of wine unites with water in all 
proportions, and is perfectly ſoluble in that 
fluid. This ſolution is attended with heat, 
and produces mixtures, whoſe ſtrengths are 
greater in proportion as the quantity of ar- 
dent ſpirit is greater. The affinity of com- 
bination between theſe two fluids is fo 
ſtrong, that water is capable of ſeparating 
fpirit of wine from many bodies with which 
it may be combined ; and on the contrary, 
fpirit of wine decompoſes moſt ſaline ſolu- 
tions, and precipitates the ſalts. From the 
conſideration of this laſt property, it is, that 
Boulduc propoſes the uſe of ſpirit of wine to 
precipitate the ſalts contained in mineral 
waters, and to obtain them unaltered. 
Spirit of wine has no action on pure 
| earths. 
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earths. It is not known whether it is al- 
tered by ponderous earth and magneſia. Lime 
appears capable of producing ſome change 
in this fluid, fince. it acquires a degree of 
ſmell when diſtilled from that earthy ſub- 


ſtance. But this alteration has not been 


properly inquired into. 
Fixed alkalis appear really to decompoſe 
ſpirit of wine, as is known by the medical 
preparation called the acrid tincture of tar- 
tar. To prepare this, pot-aſh' is melted in 
a crucible, pulverized while hot, and put 
into a matraſs ; highly dephlegmated ſpi- 
rit of wine is poured on, to three or four 
fingers depth; the matraſs is cloſed with 
another of a ſmaller ſize, luted together, 
and the whole is digeſted on a ſand bath, 
till the ſpirit has acquired a reddiſh colour. 
A great or leſs quantity of alkali remains at 
the bottom of the veſſel. This acrid tinc- 
ture of tartar affords, by diſtillation, a ſpirit 
of wine of a ſweet ſmell, ſcarcely altered ; 
and a ſubſtance remains in the retort reſem- 
bling a ſaponaceous extract, which diſtilled 
with a naked fire, affords ſpirit of wine, 
volatile alkaline ſpirit, and a light empyreu- 
matic oil. In this operation, a ſmall quan- 
tity of charcoal is formed, which is fund 


to contain the vegetable alkali. The ex- 
periment ſeems to ſhew, that ſpirit of wine 
contains an oil which is ſeized by the fixed 
alkali, and forms a true ſoap kept in ſo- 
lution 
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water. Others, at the head of whom may 
be placed Cartheuſer and Macquer, think that 
ſpirit of wine is formed by the union of 
phlogiſton and water. The nature of this 
fluid is not yet well known. Spirit of 
wine, expoſed to the air, evaporates at a 
temperature of 55", and leaves no reſidue, 
except a ſmall quantity of water, when it 
has not been well dephlegmated. This eva- 
poration in the air is more rapid, the hotter 
the atmoſphere ; and produces a degree of 
cold, which is ſtronger in proportion to its 
rapidity. Spirit of wine has the form of an 
elaſtic fluid at 185 degrees of Fahrenheit's 
thermometer. 

Spirit of wine unites with water in all 
proportions, and is perfectly ſoluble in that 
fluid. This ſolution is attended with heat, 
and produces mixtures, whoſe ſtrengths are 
greater in proportion as the quantity of ar- 
dent ſpirit is greater. The affinity of com- 
bination between theſe two fluids is ſo 
ſtrong, that water is capable of ſeparating 
ſpirit of wine from many bodies with which 
it may be combined; and on the contrary, 
ſpirit of wine decompoſes moſt ſaline ſolu- 
tions, and precipitates the ſalts. From the 
conſideration of this laſt property, it is, that 
Boulduc propoſes the uſe of ſpirit of wine to 
precipitate the ſalts contained in mineral 
waters, and to obtain them unaltered. 


Spirit of wine has no action on pure 
earths, 
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earths. It is not known whether it is al- 
tered by ponderous earth and magneſia. Lime 
appears capable of producing ſome change 
in this fluid, fince. it acquires a degree of 
ſmell when diſtilled from that earthy ſub- 
ſtance. But this alteration has not been 
properly inquired into. | 

Fixed alkalis appear really to decompoſe 
ſpirit of wine, as is known by the medical 
preparation called the acrid tincture of tar- 
tar. To prepare this, pot-aſh is melted in 
a crucible, pulverized while hot, and put 
into a matraſs ; highly dephlegmated ſpi- 
rit of wine is poured on, to three or four 
fingers depth; the matraſs is cloſed with 
another of a ſmaller fize, luted together, 
and the whole is digeſted on a ſand bath, 
till the ſpirit has acquired a reddiſh colour. 
A great or leſs quantity of alkali remains at 
the bottom of the veſſel. This acrid tinc- 
ture of tartar affords, by diſtillation, a ſpirit 
of wine of a ſweet ſmell, ſcarcely altered ; 
and a ſubſtance remains in the retort reſem- 
bling a ſaponaceous extract, which diſtilled 
with a naked fire, affords ſpirit of wine, 
volatile alkaline ſpirit, and a light empyreu- 
matic oil. In this operation, a ſmall quan- 
tity of charcoal is formed, which is Puna 


to contain the vegetable alkali. The ex- 
periment ſeems to ſhew, that ſpirit of wine 
contains an oil which is ſeized by the fixed 
alkali, and forms a true ſoap kept in ſo- 

lution 
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lution in the portion of ardent ſpirit which 
is not decompoſed. The lilium of Para- 
celſus does not differ from the acrid tincture 
of tartar, excepting that the fixed alkali 
employed an its preparation appears, to be 
rendered cauſtic by the metallic calces with 
which it was heated. The martial, jovial, 
and cupreous reguli of antunony, each in 
the quantity of four ounces, are fuſed toge- 
ther, then reduced into powder, and detonated 
with eighteen ounces of tartar, and as meny 
of nitre; the whole being melted, pulverized, 
and put into a matraſs, highly rectified {pi- 
rit of wine is poured on, to the height of 
three or four inches above the mixture. By 
digeſtion. on a ſand bath, the ſpirit aſſumes 
a beautiful red colour, deeper than that of 
the preceding tincture, but preſenting the 
ſame phenomena. The former tincture may 
be made intirely fimilar to the lilium of 
Paracelſus, by digeſting ſpirit of wine in 
the cauſtic fixed alkali, inſtead of uſing 
falt of tartar, which is not deprived of its 
eretaceous acid, unleſs it has been kept red 
hot a long time. Mr. Berthollet aſcertained 
that theſe tinctures are merely ſolutions of 
cauſtic vegetable alkah in ſpirit of wine, 
and that they afford an uſeful method of ob- 
taining the alkali very 2 by evaporation 
of the ſpirit. Spirit of wine has the ſame 
action on pure ſoda. The acrid tinctures of 
tartar are excellent bracers, and powerful 
deobſtruents. 
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deobſtruents. They are uſed in thoſe caſes 
where the natural forces of the patient are 
inſufficient to favour the criſis, as in the 
malignant fever, the worſt kind of ſmall 
pox, &c. 

The action of the cauſtic volatile alkali 
on ſpirit of wine has not yet been exa- 
mined. | 
All the acids preſent very important pheno- 
mena with this ſpirituous fluid. When con- 
centrated oil of vitriol is poured on an equal 
quantity of rectified ſpirit of wine, a ſtrong 
heat, with a remarkable hiſſing noiſe, is 
produced ; the two ſubſtances become co- 
toured, and emit a ſweet ſmell, reſembling 
that of lemons, or the apple called golden 
rennet. If the retort, in which this mix- 
ture is ufually made, be placed on a ſand 
bath with large receivers adapted, the firſt 
being plunged in a veſſel of cold water, the 
products are, 1. A ſpirit of wine of a ſweet 
ſmell. 2. A fluid called ether, of a ve 
agreeable. ſmell, extremely volatile, whoſe 
preſence is aſcertained by the ebullition of 
the liquor contained in the retort, and b 
the large ſtriæ which run down the ſides of 
the veflel. The receiver muſt now be kept 
cool by wet cloths. 3. After the ether, a 
ſulphureous ſpirit paſſes, whoſe white colour 
and ſmell indicate the proper time for chang- 
ing the receiver, in order to have the ether 
ſeparate. 4. At the ſame time a light yel- 

lowiſh 
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lowiſh oil is volatilized, which is called 

ſweet oil of wine. The fire muſt be greatly 
lowered after the ether is paſſed, becauſe the 
matter contained in the retort is black, thick, 
and ſwells up conſiderably. 5. When the 
ſweet oil is all diſtilled, ſulphureous acid 
next comes over, which becomes thicker 
and thicker ; and towards the end dirty and 
black oil of vitriol. 6. The operation be- 
ing continued by a gentle heat, the reſidue 
becomes perfectly dry, and has the form and 
conſiſtence of a bitumen. By expoſure to a 
ſtrong heat, an acid liquor and a dry and yel- 
lowiſh ſubſtance reſembling ſulphur, is ob- 
tained. M. Baume, who has made a great 
number of experiments on vitriolic ether, 
has very carefully examined this refidue, 
and found it to contain martial vitriol, Pruſ- 
ſian blue, a faline ſubſtance, and a peculiar 
earth, whoſe nature he has not aſcertained. 
He even affirms, that the yellowiſh Tubli- 
mate it affords, is not ſulphur, but that it 
remains white and pulverulent, without 
taking fire on the coals. To theſe details 
we ſhall add, that the reſidue of ether af- 
fords new ether, by the addition of one- 
third of ſpirit of wine dephlegmated by falt 
of tartar, and diſtilling the mixture, as Mr. 
Cadet has ſhewn. Theſe diſtillations may 
be repeated ſeveral times, and from a mix- 
ture of ſix pounds of oil of vitriol and ſpirit 
of wine, to which fifteen pounds of the lat- 
ter 
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ter fluid are ſucceſſively added, more than 
ten pounds of good ether may be obtained. 
The operation we have deſcribed, is one 
of the moſt ſingular in chemiſtry for the 
phenomena it exhibits; and at the fame 
time one of the moſt important, with reſpect 
to the explanation it affords concerning the 
compoſition of pac of wine. There are 
two opinions reſpecting the formation of 
ether, which it is neceſſary to explain. 
Macquer, who, as we have obſerved, con- 
ſiders ſpirit of wine as a compound of water 
and phlogiſton, thinks that the oil of vitriol 
takes the water from this ſubſtance, and 
cauſes it to approach gradually to the cha- 
raters of oil. According to this opinion, 
therefore, ſpirit of wine firſt paſſes over 
ſcarcely altered ; next a fluid, which occu- 
pies the middle place between water and oil; 
and laſtly, a true oil, becauſe the vitriolic 
acid acts ſo much the ſtronger on the 
principles of the ſpirit of wine, as the heat 
is more conſiderable. Bucquet made a 
ſtrong objection to this theory; namely, 
that it is difficult to conceive, how the 
oil of vitriol, charged from the firſt with 
a certain quantity of water it had taken 
from the ſpirit of wine, could ſtill, not- 
withſtanding this dilution, re- act ſo ſtrong- 
ly on a portion of the ſame ſpirit, as to 
put it into the oily ſtate. He therefore 
propoſed another opinion reſpecting the pro- 
duction 
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duction of ether. He conſidered ſpirit of 
wine as a fluid compoſed of oil, acid, and 
water ; and imagined, that when the acid 
of vitriol is mixed with the ſpirit, a kind 
of bituminous fluid is produced, which af- 
fords by heat the ſame principles as all bitu- 
mens ; namely, a light, odorous, very com- 
buſtible oil, or a ſpecies of naptha, which 
is the ether, and afterwards a leſs volatile 
and more coloured oil, which is the ſweet 
oil of wine. We ſhall, in fact, perceive by 
the properties of ether, which we are about 
to explain, that this fluid has all the cha- 
racters of a highly attenuated oil, fuch as 
naptha. This theory does not explain, 
with ſufficient perſpicuity, what happens 
during the preparation of ether. The oxy- 
ginous principle appears to be taken from 
the vitriolic acid by the ſpirit of wine, and 
to be one of the principles of the ether. 
Ether obtained by the proceſs we have 
deſcribed, is not in a ſtate. of purity, but 
contains ſpirit of wine and ſulphureous acid. 
It muſt be rectified by diſtillation in a retort, 
on a ſand bath, with the addition of fixed al- 
| kali. The falt combines with the ſulphu- 
L |} reous acid, and the ether paſſes over in a 
| ſtate of great purity, by the gentleſt heat. 
The firſt part of this product being received 
) ſeparate, is the pureſt and moſt highly rec- 
tified ether. 
Ether is a fluid much lighter than "_ 
0 
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of wine, of a ſtrong, ſweet, and very ex- 
panſible ſmell, of a hot and penetrating 
taſte. It is ſo volatile, that it is inſtantly 
diſſipated by agitation, or pouring out. 
. During its. evaporation, it produces a de- 
gree of cold ſufficient to freeze water, as 
M. Baume has ſhewn in his experiments. 
It takes the form of gas, which burns with 
great rapidity. Air, which holds ether in 
ſolution, may be paſſed through water with- 
out loſing its ſmell and inflammability. Ether 
takes fire very readily when heated in the 
open air, or brought into contact with an in- 
flamed ſubſtance. The electric ſpark likewiſe 
ſets it on fire. Its flame is very luminous, 
and leaves a black coaly mark on ſubſtances 
expoſed to it. M. Lavoiſier has proved, 
that cretaceous acid is formed during the 
combuſtion of this liquor; and Mr. Scheele 
found that the reſidue of ether burned on a 
ſmall quantity of water, contains vitriolic 
acid. 

Ether diſſolves in ten parts of water, ac- - 
cording to the Count de Lauraguais. The 
phenomena eg by adding to ether all 
the ſaline ſubſtances, have not yet been exa- 
mined; little more being known, than that the 
action of ſome acids, lime, and fixed alkalis, 
do not appear capable of changing it. The 
cauſtic volatile alkali mixes with it in all 
proportions, and forms a fluid, whoſe odour 
may be very uſeful in ſpaſmodic diſorders. 

Vor. IV. L Oil 
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Oil of vitriol becomes much heated by mix- 
ture with ether, and converts a conſiderable 
part of it into ſweet oiF of wine by diſtilla- 
tion. The fuming nitrous acid excites a con- 
ſiderable efferveſcence; the ether appearing® - 
to become more conſiſtent, oily, and of a 
deeper colour in this experiment. Ether has 
not been combined with the other ſaline ſub- 
ſtances, nor even with the inflammable mi- 
neral ſubſtances. It is aſcertained, that 
ether diſſolves efſential oils and reſins, like 
ſpirit of wine; andetherial tinctures are ac- 
cordingly uſed in medicine. 

Ether is conſidered as a powerful tonic, 


and anti- ſpaſmodic remedy. It is uſed in 


hyſteric diforders, and ſpaſmodic cholics, 
and is of excellent ſervice in caſes where 
digeſtion is ill perſormed on account of 
weakneſs of the ſtomach. It muſt be ad- 
miniſtered, however, with prudence, be- 
cauſe its exceſſive uſe is dangerous. It is 
likewiſe ſucceſsfully applied externally in 
head-achs, burns, &c. Hoffman, who made 
many experiments with the vitriolic acid, 
and ſpirit of wine, uſed a medicine com- 
poſed of ſweet oil of wine diſſolved in ar- 
dent ſpirit, which he called his mineral 
anodyne liquor. The Faculty of Medicine at 
Paris have added ether to this liquor, and pre- 
ſcribe it to be prepared by mixing two ounces 
of the ſpirit of wine which paſſes in diſtilla- 
tion before the ether, two ounces of _ 
an 


Vvould ruſh out on opening the 
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and twelve drops of ſweet oil of wine. This 
medicine is employed for the ſame purpoſes 
as ether, but 1s far from having the ſame 
efficacy. 25 Is 
The nitrous acid acts very ſtrongly on 
ſpirit of wine. M. Navier is the firſt who de- 
ſcribed an eaſy and cheap method of prepar- 
ing nitrous ether. He directs twelve ounces 
of very pure and well rectified ſpirit of wine 
to be poured into a very ſtrong glaſs bottle, 
and plunged in cold water, or which is ſtill 
better, in pounded ice : to this is to be added, 
in ſeveral portions, the liquor being agitated 
each time, eight ounces of ſpirit of nitre; 
after which the bottle muſt be cloſed with 
a good cork, covered with leather, and well 
ſecured. 'This mixture is then to be left in a 
remote or private place, to prevent accidents 
that might ariſe from the burſting of the bot- 
tle, which ſometimes happens. After ſome 
hours, bubbles ariſe from the bottom of 
the veſſel, and are gradually collected at the 
top, forming a ſtratum of true ether. This 
diſengagement continues from four to ſix 
days. As ſoon as the liquor appears to be at 
reſt, the cork muſt be pierced with an in- 
ſtrument, that a certain quantity of air may 
eſcape, which, without this precaution, 
. and 

carry the ether with it. As ſoon as the air 
is diſſipated, the bottle is to be uncorked, and 
the fluid it contains poured into a funnel, 
L 2 | whoſe 
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whoſe lower aperture being ſtopped with the 
finger, the reſidue may be ſeparated from 
the ether which floats above, and muſt be 
kept in a ſeparate veſſel. 
Mr. Woulfe deſcribes another proceſs for 
reparing nitrous ether. It conſiſts in uſ- 
ing very large veſſels, that the diſengaged air 
may have a conſiderable ſpace to expand 
itſelf in. A matraſs of white glaſs, con- 
taining eight or ten pints, and terminated by 
a neck of ſeven or eight feet long, is placed 
on a tripod ſufficiently high to admit of a 
chafing-diſh being put underneath. To the 
neck of this matraſs, a tubulated head is 
adjuſted, with a tube of ſeven or eight 
feet long adapted to its beak. The lower 


_ extremity of the tube is received in a veflel 


with two necks, whoſe lower part is drawn 
out into a tube, which is inſerted in a bottle, 
To the other neck of this receiver is adapt- 
ed the apparatus of bottles, which we have 
frequently mentioned as the invention of 
Mr. Woulfe. Theſe veſſels being well luted 
together, one pound of rectified ſpirit of 
wine, with an equal quantity of ' fuming 
ſpirit of nitre are poured into the matraſs, 
through the perforation in the head ; this 
perforation is then cloſed with a ground 
ſtopper wrapped round with a piece of lea- 
ther. As ſoon as the mixture is made, it 
becomes ſtrongly heated, vapours are diſen- 


gaged, which pals rapidly along the neck Nee 
the 
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the matraſs, and by applying a ſufficient 
degree of heat to make the mixture boil, 
nitrous ether paſſes into the receiver. This 
proceſs, though very ingenious, has its in- 
conveniencies. The adjuſtment of the ap- 
paratus is difficult, and the veſſels are very - 
expenſive; beſides which, the method is 
dangerous; becauſe, notwithſtanding the 
ſpace afforded to the vapours, they are diſ- 
engaged with ſo much rapidity, that the 
veſſels frequently fly in pieces. Pt FRE pF 
Mr. Bogues, in the year 1773, publiſhed 
another proceſs for making nitrous ether, 
He dire&s one pound of ſpirit of wine to be 
mixed with one pound of . nitrous acid, 
weakened ſo as to exhibit only twenty-four de- 
grees of Beaume's hydrometer, in a glaſs retort, 
containing eight pints; to this a receiver of 
twelve pints is to be adapted, the air is 
ſuffered to eſcape by adjuſting the barrels of 
two quills at the juncture of the lute, .and 
the diſtillation muſt be performed by a very 
gentle heat. By this means he obtained fix 
ounces of nitrous ether, of conſiderable pu- 
rity, It appears, from the account of the 
Abbe Rozier, that Mr. Mitouard, as early 
as the year 1770, "uſed a proceſs nearly ſimi- 
lar to that of Mr. Bogues. This chemiſt 
expoſed four ounces of fuming {ſpirit of 
nitre with twelve ounces of ſpirit of wine 
to diſtillation in a retort, which he placed 
L 3 | lightly 
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lightly on the ſand, and by this Weibl. 
which appears the moſt ſimple of any, he 
obtained nitrous ether. Laftly, Mr. De la 
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Planche, apothecary at Paris has invented 


two methods of preparing nitrous ether very 
conveniently. The firſt conſiſts in putting 
nitre into a tubulated ſtone-ware retort, to 
which a large receiver, with an adopter, is 
fitted; oil of vitriol is firſt poured to the 
nitre through the tube, and afterwards ſpirit 
of wine. The vitriolic acid diſengages the 
ſpirit of nitre, which re- acts on the ſpirit 
of wine, and forms nitrous ether, almoſt 
immediately. As it might be ſuſpected 
that the ether prepared in this way was 
partly vitriolic, he has ſubſtituted inſtead 
of this method, another, which is very 
ingenious. An adopter, and a receiver, 
which communicates, by a recurved tube, 
with an empty bottle, are affixed to a tubu- 
lated glaſs retort, containing ſix pounds of 
very dry nitre. The laſt veſſel, namely the bot- 
tle, communicates by means of a ſyphon, with 
another bottle, containing three pounds of 
the pureſt ſpirit of wine. The whole dy 
well luted, and the retort placed on a bat 
of aſhes, three pounds of very pure oil of 
vitriol is poured on the -nitre through the 
tube, which is immediately cloſed wich a 
ground ſtopper. The mixture is then heated 
to ebullition, and kept in that ſtate till no 
more vapours paſs over. In this or 
tne 


the vitriolie acid diſengages the acid of nitre, 
which paſſes partly into the receiver, and 
partly into the ſecond bottle. When the 
operation is ended, the receiver contains 
fuming ſpirit of nitre, the retort vitriolated 
tartar, and the ſecond . bottle an etherial 
liquor. This laſt is diſtilled in a retort 
with a receiver, in the uſual method, no 
more than two-thirds of the liquid being 
brought over. The product is again diſtilled 
with a fifth part of fuming ſpirit of nitre, 
poured in by a little at a time, 3 a glaſs 
funnel with a long neck; two-thirds of this 
liquid being likewiſe diſtilled over. Laſtly, 
the ſecond product is rectified by diſtillation 
from ſalt of tartar; the firſt four ounces 
being kept apart, and three-fourths of the 
remainder ſuffered to come over. The four 
ounces are very pure nitrous ether ; the 
three-fourths of the remainder are a nitrous 
mineral anodyne liquor. The reſidues of 
the two rectifications are dulcified ſpirit of 
nitre. 

Nitrous ether obtained by theſe proceſ- 
ſes, is a yellowiſh fluid, as volatile and eva- 
porable as vitriolic ether, whoſe ſmell it 
reſembles, though it is ſtronger, and not 
ſo agreeable; its taſte likewiſe is hotter, and 
more pungent than that of vitriolic ether. 
It contains a ſmall portion of ſuperabundant 
acid. A large quantity of air is continually 
diſengaged from it, which cauſes the ſtoppers 
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of the bottles containing it to fly out fre- 
quently. Its flame is brighter, and the 
ſmoke it emits when burned, is denſer than 
that of the vitriolic ether; it leaves a larger 
coaly reſidue; and laſtly, like the vitriolic 
ether, it takes gold from its ſolutions, and 
ſuſpends a certain quantity. 

The reſidue of nitrous ether is of a lemon 
yellow colour, its ſmell is acid and aromatic, 
and its taſte is penetrating, and reſembles * 
that of diſtilled vinegar. It affords, by 
diſtillation, according to Baume, a clear 
liquor of a milder taſte than that of nitrous 
ether, being an agreeable acid, which red- 
dens ſyrop of violets, unites with water 
in all proportions, and efferveſces with 
cretaceous vegetable alkali. The retort 
contains a yellow friable matter, of the 
appearance of amber, which attracts the 
humidity of the air, becomes of a pitchy 
conſiſtence, and is ſoluble in water without 
rendering it mucilaginous. This, which 
Mr. Baume calls a gummy ſaponaceous ſub- 
ſtance, if the diſtillation be continued, affords 
a few drops of a very clear acidulous fluid, of 
an oily conſiſtence, and ſlightly empyreuma- 
tic ſmell. A ſpungy, brilliant, taſteleſs, very 
fixed coal remains. Bucquet affirms, that if 
the liquor which remains after the formation 
of nitrous ether be evaporated, it aſſumes 
the conſiſtence of a mucilage, and at the 
end of a certain time, affords ſaline cryſtals 

reſembling 
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reſembling hairy caterpillars, which have 
been called cryſtals of Hirne, from the 
name of the chemiſt who firſt deſcribed 
them. It has ſince been diſcovered, that 
this reſidue is the acid of ſugar, which 
proves that the combuſtible baſe of that 
acid is contained in ſpirit of wine. 
The muriatic acid does not ſenſibly a& 
on ſpirit of wine; this acid being only dulci- 
fied by ſimple mixture with the ſpirit, as are 
likewiſe the two others when mixed with a 
large proportion of ſpirit. Mr. Baume, in his 
diflertation on ether, aſſerts, that he obtai 
a ſmall quantity of marine ether, by cauſing 
ſpirit of ſalt and ſpirit of wine to meet in 
the form of vapour. Ludolf and Pott uſed 
butter of antimony with the ſame inten- 
tion. Baron Born directs the ſolution of 
flowers of zink in the marine acid, and 
diſtillation of this ſalt concentrated by eva- 
poration in cloſe veſſels, with ſpirit of wine. 
This proceſs affords marine ether, with 
conſiderable facility. But no one has pur- 
ſued this inquiry with ſo much diligence 
and ſucceſs as the Marquis de Courtanvaux. 
According to the proceſs of this chemiſt, a 
pint of ſpirit of wine is to be mixed in a retort 
with two pounds and a half of the ſmoking li- 
quor of Libavius; a ſtrong heat is excited, and 
a white ſuffocating vapour ariſes, which diſ- 
appears when the mixture ĩs agitated; an agree- 


able ſmell is then perceived, and the mixture 
| | aſſumes 
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aſſumes a lemon colour. The retort is to be 
placed on a hot ſand bath, two receivers being 
— on, the outer of which is plunged in 
cold water. A dephlegmated ſpirit of wine 
firſt paſſes over, and afterwards the ether 
riſes, which may be perceived by its ſmell, 
and the ſtriæ it forms in the neck of the 
retort. As ſoon as the ſmell changes, and 
becomes ſtrong and ſuffocating, the receiver 
muſt be changed ; a clear acid liquor then 
comes over, on the top of which float a 
few drops of ſweet oil. This is ſucceeded 
by a yellow butyraceous matter, or true 
butter of tin ; and laſtly, a brown ponderous 
liquor, which emits abundance of white 
vapours. A grey pulverulent matter, or calx 
of tin, remains in the retort. The etherial 
product being poured on oil of tartar in a 


retort, a ſtrong efferveſcence takes place, 


and an abundant precipitate is thrown down, 
which is produced by the tin that came over 


in the diſtillation. A ſmall quantity of water 
is then added, and a ſecond diſtillation is per- 


formed by a gentle heat ; the firſt half of the 
product being etherial. All the fluids, which 
paſs after the muriatic ether, are loaded with 
tin; they attract the humidity of the air, and 
unite with water, without affording any preci- 


pitate. It was formerly very difficult to deter- 


mine the cauſe of the ſtrong action of the muri- 
atic acid contained in the fuming liquor on ſpi- 
rit of wine, ſince the pure acid does not at all 


act 
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act on that inflammable fluid. But, ſince 
the diſeovery of Mr. Scheele, it appears to 
be owing to the dephlogiſticated or aerated 
ſtate of the acid; and that its property of 
converting ſpirit of wine into ether muſt be 
attributed to the exceſs of the baſe of air it 
contains. This theory was firſt explained 
by me in the year 1781, and is now confirmed 
by the experiments of Meſſrs. Berthollet 
and Pelletier. + 2. 8 
M. de la Planche, the apothecary, has pro- 
poſed to make muriatic ether, by pouring oil 
of vitriol and ſpirit "of wine on decrepitated 
marine falt, in a tubulated retort. The 
muriatic acid gas diſengaged by the vitriolic 
acid, meets the vapour of' ſpirit of wine'in 
the receiver, and combines with it. An 
etherial acid is produced, which may be 
purified 'by a ſecond diſtillation from fixed 
alkali. -In this proceſs, the muriatic acid 
appears to take a portion of the oxyginous 
principle from the vitriolic acic. 
M .uriatic ether is very tranſparent ; its 
ſmell is nearly the. fame as that of vitriolic 
ether; it likewiſe burns in the ſame manner, 
and affords a ſimilar ſmoke. But it differs 
in two' properties ; the one, that when 
burning it exhales an odour as penetratin 
as the ſulphureous acid; the other, that its 
taſte is ſtyptic like that of alum: Theſe 
two phenomena ſhew, that this ether is 
different, and perhaps leſs perfect than the 


two 
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two foregoing ; and there is no doubt but 


when its other properties ſhall be examined, 
other differences, equally remarkable, will 
be obſerved. 

After having thus treated of the action 


of three mineral acids on ſpirit of wine, we 


ſhall reſume the hiſtory of this fluid. The 
action of other acids on ardent ſpirit has 


been little examined. It is only known, 


that it readily unites with the acid of borax, 
or ſedative ſalt, which communicates a green 
colour to its flame; and that it abſorbs 
more than its bulk of cretaceous acid. As 
to the neutral ſalts, Macquer has determined, 
that vitriolic ſalts are not diſſolved in this men- 
ſtruum but with difficulty; that the nitrous 
and the muriatic ſalts unite with it much 
more readily ; and that in general it diſſolves 
faline ſubſtances with more facility in pro- 
portion as their acid is leſs adherent. Spirit 
of wine boiled on the vitriols of pot-aſh 
and of ſoda, diſſolved no part. Cretaceous 
vegetable alkali and ſoda do not unite with 
it, but moſt ammoniacal ſalts do. Deli- 
queſcent earthy ſalts, ſuch as the combina- 
tions of lime and magneſia, either with the 
nitrous or marine acid, are perfectly diſſolved. 
Some metallic ſalts are likewiſe very ſoluble, 
ſuch as martial vitriol in the ſtate of mother 
water, cupreous nitre, the muriates of iron 
and of copper, and corroſive ſublimate = 
| CO e 
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the cupreous falts communicate a beautiful 
green colour to its flame. Mr. De Morveau 
has, fince the time of Macquer, given a ve 
accurate table of the degrees of ſolubility of 
falts by ardent ſpirit. This table is inſerted 
in the Journal de Phyſique. | 905 
Spirit of wine does not diſſolve ſulphur 
either when in maſſes, or in powder; but 
theſe two bodies unite When they meet in 
the vaporous form, as the Count de Laura- 
guais has diſcovered. His proceſs conſiſts in 
putting flowers of ſulphur into a glaſs 
cucurbit, upon which flowers he places a 
ſmaller veſſel, filled: with ſpirit of wine. A 
head and receiver being adapted, and the ap- 
paratus being heated by a ſand bath, both 
ſubſtances. riſing together, combine and form 
a fluid, which paſſes into the receiver rather 
in a turbid ſtate, and emits a fetid ſmell. 
It contains about one grain of ſulphur in the 
drachm of ſpirit of wine. I have diſcovered 
that the ſame combination may be obtained 
by diſtilling hepatic waters, ſuch as thoſe of 
Enghien, with ſpirit of wine. + 
Ardent ſpirit has no action either on 
metallic ſubſtances, or their calces. It partly 
diſſolves certain bitumens, ſuch as amber 
and ambergris. It does not act on thoſe 
which are black and coaly. It has been 
obſerved, that ſpirit of wine diſtilled from 
fixed alkalis, acts more ſtrongly on theſe 
bitumens, and that a mixture of alkali with 
| theſe 
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theſe renders them more ſoluble ; doubtleſs, 
by converting them into a kind of ſoap. 

There are few vegetable matters on which 
ſpirit of wine does not act more or leſs. 
Extracts loſe their colouring part, and when 
they are of the refino-extractive, or extracto- 
reſinous kind, great part is diſſolved. Sac- 
charine and ſaponaceous juices alſo unite 
with this fluid. Margraaf, hy means of 
ardent ſpirit, obtained a ſaccharine eſſential 
falt from beet root, ſkirwort, parſnips, &c. 
But the matters with which it combines the 
molt readily, are the eſſential oils, ſpiritus 
rector, camphor, balſams, and reſins. The 
name of ſpirituous diſtilled waters is given to 
ſpirit of wine impregnated with the ſpiritus 
rector of plants. Theſe fluids are obtained 
by diſtillation from odoriferous plants with 
ſpirit of wine. The ſpirit ſeizes the principle 
of ſmell, and riſes with it, carrying up at 
the ſame time a certain quantity of eſſential 


dil, Which cauſes it to become white by 


the addition of diſtilled water ; but this. 
principle may be ſeparated by rectification 
on a water-bath, with a very gentle heat, 
care being taken. to draw off no more than 
three-fourths of the ſpirit, in order to be 
certain of having only the ſpiritus rector. 
Theſe ſpirituous diſtilled waters acquire a 
more agreeable ſmell by keeping; the odorous 
principle appearing to combine more inti- 
mately with the ſpirit. : 

| = 
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The ſpiritus rector has ſo ſtrong an affinity 
with ſpirits of wine, that this fluid takes it 
from eſſential oils and water. In fact, when 
ſpirit of wine is diſtilled from eſſential oils, or 
from water charged with the ſmell of a plant, 
it takes the odorous principle, and leaves 
the oil or water without ſmell. It is 

obſerved, that ſpirit of wine diſſolves the 
ponderous and thick effential oils more 
perfectly than thoſe which are fluid and 
light. Water ſeparates this compound by 
precipitating the oil in the form of white 
opake globules; but the ſpiritus rector 
remains united to the ſpirit of wine. Spirit 
of wine readily diſſolves camphor in the 
cold, but it diſſolves a larger quantity by 
the aſſiſtance of heat. This ſolution, when 
well ſaturated, as for example, two drachms 
of camphor to one ounce of ſpirit of wine, 
being diluted with water, added drop by 
drop, affords a cryſtalline vegetation obſerved 
by Mr. Romieu. It conſiſts of a perpendi- 
cular ſtem, into which fibres are inſerted, 
forming an angle of 60 degrees with the. 
perpendicular ftem.- This experiment ſel- 
dom ſucceeds, and requires many trials to 
aſcertain the quantity of water, the degree 
of cooling, &c. Fo ans | 

The names of tinctures, elixirs, balſams, 
quinteſcences, &c. are given to compounds 
of oily or reſinous juices in ſpirit of wine, 
which is ſufficiently charged to have a high 
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colour, and to afford an abundant precipitate 


by water. Like diſtilled water, they are 


diſtinguiſhed by the denomination of ſimple, 
when they contain but one ſubſtance in 


ſolution; or compound, when they contain 


many. Theſe medicines are, in general, 
prepared by expoſing the dry vegetable itſelf, 
whoſe eſſential oil or reſin is required to. be 


extracted, or the pulverized extract of the 


plant, to the action of ſpirit of wine, which 
is aſſiſted either by agitation, or the heat of 


the ſun, or a ſand bath. When the reſins 


of a number of plants, or vegetable ſub- 
ſtances, are required to be diſſolved in the 
ſame ſpirit, care muſt be taken to digeſt that 


ſubſtance firſt, which is the moſt difficultly 


acted on by the ſpirit ; and to add the other 
ſubſtances in the order of their ſolubility. 
When the menſtruum has exhauſted its ac- 
tion, and is faturated, it is to be ſtrained off, 
A compound tincture is ſometimes extem- 

raneouſly made, by mixing ſeveral fimple 
tinctures. Thus the elixir proprietatis is 
made, by mixing the tinctures of myrrh, 
ſaffron, and aloes. Reſins and balſams 
may be ſeparated from ſpirit of wine by the 
affuſion of water, or by diſtillation ; but in 
either caſe, the ſpirit retains the odorous 


principle. 


Water is not capable of — 
tinctures formed with the extracto-reſinous, 


or reſino- extractive ſubſtances, ſuch as the 


tincture 


= 
tincture of rhubarb, ſaffron, opium, gu 
ammoniac, &c.; becauſe - theſe —— 

are equally ſoluble in both 'menſtrua. '' 
© Spirit of wine and brandy are of the moſt 
extenſive uſe: the latter is drank with the 
intention of recruiting the animal forees; 
but it is dangerous if exceſſively uſed; becauſe 
it dries the fibres, and produces tremblings, 
palſies, obſtructions, drophies, and other 
diſorders. Spirit of wine, either pure, or 
with the addition of camphor, is uſed to 
ſtop the progreſs of gangrenes. ' 

Spirituous diſtilled waters nie d 
in medicine, as tonic, cordial, antiſpaſmodie, 
ſtomachic, &c. They are given either diluted 
in water, or ſoftened by the addition of 
ſyrup. 

The drinks called ans or cortilly; kit 
made with theſe diſtilled waters and hol 
When they are well prepared, and taken in 
{mall quantities, they may be uſeful ; but 
in general, they can be of ſervice only to 
few, and may produce bad conſequences to 
moſt who take them. The exceſſive uſe of 
this kind of liquors is truly dangerous, 
for inſtead of ſtrengthening the ſtomach, 
they in general produce the contrary effect. 
Thoſe which are the leaſt pernicious, when 
occaſionally taken with moderation, may 
be prepared without heat, by infuſing the 
aromatic ſubſtance in one part of rectified 
Tor, TW OREN - ſpirit 
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one of fine ſugar. 


during the inſenſible fermentation of wine. 
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ſpirit of wine, with two parts water, and 


Tinctures have nearly the ſame virtues as 


the ſpirituous diſtilled waters, but their action 


is much ſtronger ; for which reaſon they are 
uſed in ſmall doſes in pills, or with wine, 
or water. The precipitates. they form in 
this laſt caſe, are ſuſpended for a ſufficient 
time in the mixture, and the odorous part 


remains diſſolved in the ſpirit of the tincture. 


Laſtly, ſpirit of wine united to copal, oil 
of aſpic, or of the greater lavender, or to oil 
of turpentine, forms varniſhes which are 
called drying; becauſe, when applied on 


any ſubſtance, the ſpirit of wine evaporates, 


and leaves a tranſparent reſinous coating. 
A mixture of eſſential oil prevents theſe 
varniſhes . from drying too quickly, and 
communicates a degree of unQuolity, which 
renders them leſs brittle. 


— — — 
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Concerning Tartar. Y 


| T* RT AR is an eſſential ſalt, united to 


a portion of vegetable fixed alkali and 
oil. It is depoſited on the ſides of caſks 


It 
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It is not produced by the ſpirituous fermen- 
tation, as ſome chemiſts have ſuppoſed; for 
Rouelle the younger diſcovered it ready 
formed in unfermented wine, or muſt, and 
in verjuice. 

It has the form of irregular Plaste, diſpoſed 
in ſtrata, often full of brilliant cryſtals, and 
of a vinous acid taſte. | It is diſtinguiſhed 
into white tartar, and red tartar, the latter 
diftering from the former only in a greater 
abundance of colouring matter. P 

Crude tartar expoſed to heat in cloſe veſſels, 
affords a reddiſh acid phlegm, an oil at firſt 
light, and afterwards ponderous, coloured, 
and empyreumatic ; a ſmall quantity of vola- 
tile alkali, and much cretaceous acid, which 
Hales, Boerhaave, and many other che- 
miſts ſuppoſed to be air. A coal remains, 
which contains a large quantity of ereta- 
ceous vegetable alkali, and is eaſily burned. 
Vegetable alkali, of conſiderable purity, 1s 
obtained by the combuſtion and incineration 
of tartar. 

With this intention, pulverized tartar is 
wrapped up in papers, which are afterwards 
dipped in water; theſe are ranged in a fur- 
nace, between two ſtrata of charcoal, which 
being ſet on fire, the tartar burns, and is 
calcined ;. when the fire is burnt out, the 
papers of tartar are found in their original 
form; theſe are lixiviated with cold diſtilled 
water, which after filtration is evaporated 
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to a pellicle, and ſuffered to cool, in order 
to ſeparate the vitriolated tartar, which cryf- 
tallizes by repoſe. The fluid ſolution be- 
ing decanted off, is evaporated and cryſtal- 
lized a ſecond time; and this proceſs is re- 
peated as long as any cryftals are afforded : 
after which it is evaporated to dryneſs, and 
affords vegetable alkali, partly cauſtic, and 
partly combined with cretaceous acid. 
Tartar 1s but ſparingly ſoluble in water : 


one ounce of that fluid, at the temperature of 


55 degrees of Fahrenheit, diſſolved no more 
than four grains. As it contains a large quan- 
tity of oleaginous colouring matter, it is pu- 
rified by ſolution and cryſtallization, at Ani- 
ane and Calviſſon, in the neighbourhood of 
Montpellier. Dr. Fizes has given a full de- 
ſcription af this purification, in a memoir 
printed among thoſe of the Academy in 1725. 
The tartar is boiled in water, and filtered 
while hot ; the ſolution becomes turbid: on 
cooling, and depoſits irregular cryſtals, which 
form a paſte; the paſte is boiled in copper 
veſſels, together with water, mixed with an 
argillaceous earth, brought from Merviel, two 
leagues from Montpellier. A ſcum riſes to 


the top, which is carefully taken off, and is 


at length ſucceeded by a ſaline pellicle. The 
fire is then put out; and the pellicle being 
broken, falls to the bottom, among the cryſ- 
tals which precipitated from the ſolution. 
The earth, which fouls theſe cryſtals, is 

. waſhed 
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Waſhed off with cold water, and they are 
then ſold; under the name of cream of tar- 
tar, or cryſtals of tartar ; which differ only 
in the circumſtance, that the cream is formed 
at the ſurface, while the cryſtals are depoſited 
at the bottom of the liquor, The white clay 
appears to deprive the tartar of its ſuper- 
abundant oily and extractive matter. 
Tartar according to M. Deſmaretz, is, 
purified in a ſomewhat different manner at 
Venice. The pulverized falt, being diſſolved 
in boiling water, depoſits its impurities, 
from which it is carefully ſeparated, and the 
liquor affords cryſtals by cooling. Theſe 
cryſtals are re-diſſolved in water, gradually 
heated ; and as ſoon as it boils, beaten whites 
of eggs, with ſifted wood aſhes, are thrown 
in. This mixture of aſhes is made fourteen 
or fifteen times; the ſcum is taken off, and 
the liquor left to cool. A pellicle of very 
white faline cryftals is foon formed, which 
after the water is decanted, are ſuffered to 
dry. This method changes the nature of 
the cream of tartar, by converting a part 
into tartarized vegetable alkali. We. ſhall 
proceed to examine the chemical properties 
of cream of tartar, or tartar purified in the 
neighbourhood of Montpellier. | 
Very pure cream of tartar is cryſtallized, 
though irregularly ; it has an acid taſte, leſs vi- 
nous than that of crude tartar. On hot coals, 
it emits much ſmoke, of a penetrating empy- 
M 3 reumatic 
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reumatic ſmell, and itſelf becomes. black and 
carbonaceous. -. If cream of tartar be diſtilled 
in an earthen retort, with a receiver, connected 
with an inverted veſſel of water, by means 
of a tube, and the fire be gradually raiſed, a 
phlegm, almoſt colourleſs, and ſcarcely acid, 
firſt comes over; next a ſtronger acid, of a 
deeper colour; and afterwards an oil, which 
becomes more and more coloured, confiſtent, 
and empyreumatic - and laſt of all, th 
concrete volatile alkali, and a large quantity 
of cretaceous acid. A very abundant coal 
remains in the retort, which, lixiviated with- 
out incineration, affords a large quantity of 
fixed alkali. The diſtilled products may be 
rectified by a gentle heat. fn this rectifica- 
tion, the phlegm paſſes over nearly colour- 
leſs, the oil becomes very white and volatile, 
the volatile alkali partly combines with the 
acid, and is not obtained ſeparate and pure, 
but by diſtilling the laſt portions of phlegm 
with the addition of fixed alkali. The ve- 
getable fixed alkali, contained in the coal, is 
not produced in the operation, as many che- 
* miſts have thought, but is all contained ori- 
5 ginally in the tartar. The re- action of the 
„ fixed alkali on the oil produces the volatile 
| alkali; and the quantity of volatile ſalt may 
I. be increaſed, by diſtilling the oil obtained 
| from the cream of tartar a ſecond time, with 
the coal it leaves in the retort. 
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Cream of tartar is not altered by ante 
to air. ) 
It diſſolves in e parts of boil- 
ing water, and-: cryſtallizes confuſedly by 
cooling, as we have obſerved. A certain 
quantity of earth ſeparates from the ſolution: 
of this falt, which is doubtleſs that which 
was uſed in its purification: the ſolution 
reddens tincture of turnſole, and has an acid 
tale | 

The action of quartzoſe earth, clay, and 
ponderous earth, or barytes, on cream of 
tartar, is not known. The chemiſts of the 
academy of Dijon have obſerved, that mag- 
neſia forms, with cream of tartar, a ſoluble. 
ſalt, decompoſable by fixed alkali, and af- 
fording, by evaporation in the open air, ſmall 
priſmatic cryſtals in radii. This | tartar of 
magneſia boils up, and becomes converted 
into a light coal, by expoſure to the action 
of fire. M. Poulletier de la Salle obtained 
from this combination a gelatinous mala, 
perfectly reſembling mucilage. 

The action of lime, and of chalk, on cream 
of tartar, has been well deſcribed by ſeveral 
chemiſts. When chalk is thrown into a ſo- 
lution of cream of tartar, an efferveſcence is 
produced, occaſioned by the diſengagement 
of cretaceous acid; anda very abundant. 
cipitate, conſiſting of a combination xp 
tartareous acid and lime, is formed. The 
ſu pernatant liquor contains a neutral ſalt, 
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which exiſted, ready formed, in the cream 
of tartar, and conſiſts of the acid of tartar, 
united to vegetable alkali: it is known, as 
we ſhall preſently ſee, by the name of ſo- 
luble tartar. We are indebted to Rouelle 
the younger for this valuable analyſis of 
cream” of tartar; which proves, 1. That 
this ſubſtance is compoſed of a ſuperabun- 
dant oily acid, and a certain quantity of this 
acid, united to vegetable fixed alkali, in the 
ſtate of à neutral falt. 2. That the combi- 
nation of the tartareous acid with lime, forms 
a neutral ſalt of very difficult ſolubility. Mr. 
Prouſt has diſcovered, that calcareous tartar, 
diſtilled in a retort, leaves a reſidue, which 
takes fire by expoſure to air, like pyropho- 
rus. Bergman, in his diſſertation on the 
elective affinities, gives a proceſs for ſepa- 
rating the the tartareous acid. He directs 
the precipitate formed by chalk thrown into 
a Glues of cream of tartar, to. be waſhed 
with diſtilled water; this tartarized lime 
being then put into a phial, eight times its 
weight of vitriolic acid, conſiſting of one 
aft of oil of vitriol, and eight water, muſt 
poured thereon. After digeſting for twelve 
hours, and being frequently ſtirred with 
a ſpatula of wood, the clear liquor muſt be 
decanted off from the mixture; the de- 
poſition at the bottom muſt likewiſe: be 
waſhed with water, till it no longer com- 
municates any taſte; and the water uſed in 
| * waſhing 
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waſhing is to be added to the former liquid. 
This is the tartareous acid. It is evident, 
in this experiment, that the vitriolic acid 
decompoſes the calcareous tartar, and forms 
ſelenite, at the ſame time that it diſengages 
the tartareous acid, which remains diſſolved 
in the water. The acid thus obtained al- 
moſt always contains a ſmall quantity of vi- 
triolic acid, which may be precipitated by 
the addition of a (mall quantity of calcareous 
tartar, the earth falling down. with the vi- 
triolic acid, in the form of ſelenite, while 
the tartareous acid is diſengaged. Bergman 
adds, that the ſolution of this acid, evapo- 
rated to the conſiſtence of ſyrup, affords. 
cryſtals, in plates or ſcales ;- that theſe cryſ- 
tals 3 black by heat, and afford, by 
diſtillation, an acidulous phlegm, with a 
ſmall quantity of oil; leaving a reſidual coal, 
which is neither acid nor alkaline, Hence 
it appears, that the tartareous acid contains. 
oil, like all the other acids of vegetables. 
Cream of tartar unites very well with the 
different alkalis. If it be added to à ſolu- 
tion of cretaceous vegetable alkali, ,a ſtrong 
efferveſcence is immediately produced, by 
the diſengagement of the cretaceous acid. 
The cream of tartar muſt be added to ſatu- 
ration, and the liquor filtered, after hav- 
ing boiled for halt an hour; after which, 
the evaporation being continued till a pellicle 
is formed, the ſolution, by flowly cooling, 
| aftords 
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affords long quadrangular priſms, terminated” 
by two facets, placed flantwiſe. This falt 
is known by the names of vegetable falt, 
ſoluble tartar, tartarized tartar, and ought to 
be called tartar of pot-aſh, It has a bittgr 
taſte; is converted into a coal by a ſtrong. 
heat; and is decompoſed by diſtillation, af- 
fording an acid phlegm, oil, and a large quan- 
tity of cretaceous acid. It lightly attracts 
the humidity of the air, and is completely 
diſſolved in four parts of water, at the heat 
of 120 degrees. The mineral acids decom- 
ſe it, and precipitate cream of tartar ; it 
is alſo decompoſed by moſt metallic ſolu- 
tions. OT. 

Cream of tartar, combined with ſoda, 
forms ſalt of Seignette, ſo called from the 
name of an apothecary of Rochelle, who firſt 
compoſed it. It is prepared, by diſſolving 
twenty ounces of cream of tartar in four 
pounds of water, and gradually adding very 
pure cryſtallized vegetable alkali to ſaturation, 
which point is known by an efferveſcence not 
being excited by the addition of more alkali. 
In this combination the cream of tartar is 
; rendered 'more ſoluble. The fluid being 
| evaporated, till it has nearly the confiſtence 
of ſyrup, affords, by cooling, very beauti- 
ful regular cryſtals, often of a conſiderable 
magnitude. They are priſms of ſix, eight, 
or ten unequal faces, truncated at right 
angles at their extremities. Theſe priſms 


are moſt commonly biſected kngthwiſe; and 
| the 
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the large face, or baſe, on which they reſt, 
is marked by two diagonal lines, interſect- 
ing each other, and dividing the baſe into 
four triangles. The ſalt of Seignette, which 
ought to be called tartar of ſoda, was at firſt 
ſold as a ſecret, but was diſcovered, at the 


ſame time, by Boulduc and Geoffroy, in 


1731. It has a bitter taſte ; is decompoſed: 
by the bre, like the tartar of pot-aſh ; efflo- 
reſces in the air, becauſe it contains much 
water of cryſtallization, and is nearly: as 
ſoluble as tartar of pot- aſh, and, like that 
ſalt, is decompoſed by mineral acids and 
metallic ſolutions. The mother water of 
this ſalt, contains the portion of tartar of 
pot-aſh, which compoſes part of the cream 
of tartar. 

The volatile alkali forms, with cream of 
tartar, an ammoniacal tartareous ſalt, which 
cryſtallizes very/ well by evaporation and 
cooling. Bucquet affirms, that its cryſtals 
are rhomboidal pyramids. Macquer obſerved 
ſome, in thick priſms, of four, five,” or fix 
ſides; others thickeſt in the middle, and 
terminated. by very acute points. The aca- 
demicians of Dijon obtained them in ob- 
lique angled parallelopipedons. Ammoni- 
acal - tartar has a cool taſte, and is decom- 
poſed by heat: in the air it efloreſces : hot 
water diſſolves it more readily than cold; and 
it cryſtallizes by Ma Lime and fixed 
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alkalis difengage the volatile alkali ; minerat 
acids and metallic ſolutions decompole it. 
Pott and Margraaf treated cream of tartar 
with the mineral acids, and the latter ob- 
tained neutral ſalts, fimilar to thoſe afforded 
by each of theſe acids with vegetable alkali j 
whence he concluded, that this alkali exiſts, 
ready formed, in cteam of tartar. Rouelle 
the younger made a number of accurate ex- 
periments, which afforded the ſame refults. 
A pound of cream of tartar, in very fine 
powder, was added to a pound of oil of vi- 
triol; the mixture became hot, and the 
mutual action of the two ſubſtances on each 
other was aſſiſted by the heat of a water- 
bath, and by frequent ftirring with .a glaſs 
inſtrument. This heat being continued ten 
or twelve hours, the mixture became of the 
thickneſs of cream, at which period two or 
three ounces of boiling diſtilled water were 
added, which rendered the whole fluid. 
Two hours after, the mixture was taken 
from the fire, and three pints of boiling diſ- 
tilled water were added. This ſolution was 
coloured, and opake, and contained diſen- 
gaged vitriolic acid, a portion of cream of 
tartar not decompoſed, and vitriol of pot-aſh. 
The exceſs of vitriolic acid was then ſatu- 
rated with chalk ; and ſelenite, with a-ſmall 
uantity of cream of tartar, were precipitated. 
he mixture was then filtered and evaporated, 
till it became reduced to eighteen or twenty 
ounces; 
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ounces; during which, a ſmall quantity of 
cream of tartar and of ſelenite, fell down. The 
fluid was decanted off, evaporated a ſecond 
time, and by ſtanding afforded vitriolated tar- 
tar; more of which was obtained in the like 
manner by ſucceſſive evaporations. This 
falt is always mixed with a ſmall quantity of 
cream of- tartar, and burns on a hot iron. 
But if. a due quantity of diſtilled water he 
added, the vitriolated tartar will be taken 
up, and the cream of tartar will remain un- 
diſſolved. The foregoing proceſs is deſcribed 
by Berniard, who repeated it with ſueceſs 
after RautilqGG. tots Be: « 
The nitrous and muriatic acids, 'treated in 
the ſame manner with cream of tartar, afford 
nitre and febrifuge ſalt ; which incontro- 
vertibly proves the exiſtence of vegetable al- 
kali in this ſubſtance. e i en 
Cream of tartar acquires ſolubility, by 
uniting with borax and ſedative ſalt; Ac- 
cording to the experiments of M. De Laſ- 
ſone, one part of the latter ſalt may render 
about four parts of cream of tartar ſoluble. 
This mixed ſolution affords a greeniſh, very 

acid gummy ſalt, by evaporation. | 
Cream of tartar appears capable of uniting 
with moſt metallic ſubſtances, as Meflrs. 
Monnet and the chemiſts of the academy of 
Dijon, have ſhewn. But as theſe combina- 
tions have been little examined, we ſhall 
only ſpeak, in this place, of thoſe of anti- 
mony, 
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mony, mercury, lead, and iron; | becauſe 
| they are better known, and are moſt of them 
1 uſed in medicine. Fro % HH 
The combination of cream of ' tartar and 
antimony, is called ſtibiated, or antimoniated 
_ tartar, or more commonly emetic tartar. As it 
ĩs one of the moſt important remedies afforded 
by. chemiſtry, it is neceſſary to examine its 
properties with the greateſt care. Since the 
time of Adrian de Mynſicht, who firſt de- 
| ſcribed this compoſition, in the year 1631, 
the proceſs for making it has been greatly 
varied. The Pharmacopeia, and the writings 
of chemiſts, all differ, either in the antimo- 
nial ſubſtances directed to be employed, as 
well as in the cream of tartar and water, 
either with reſpect to quantity, or the me- 
thod of applying them to each other. Berg- 
man, in his diſſertation on this medicine, “ 
has given an excellent ſection on the diffe- 
rent proceſſes heretofore uſed in preparing 
antimoniated tartar. The crocus metallo- 
rum, the liver, the glaſs, and the flowers of 
antimony, have been ſucceſſively preſcribed: 
ſome direct theſe ſubſtances to be boiled 
with cream of tartar, and a greater or leſs 
quantity of water, for ten or twelve hours ; 
others direct the ebullition to be continued 
no longer than half an hour; others again 
require the filtrated lixivium to be evaporated 


es i. 


—— 
—5 


"it 
I, 
- 

: 


— —C—— 


4 — 
. — — 


— — 


— —_— —— 
= 


— 
Et, 


— = . — 
2 — — 
— — — _ 
— » e . — Dune — 
* — : 


* 1 — — cot r 


„Ff, Vol I. 


to 


TARTAR. 191 


to dryneſs; and laſtly, there are others who 
direct it to be cryſtallized, and the cryſtals 
only to be uſed in medicine. Hence it hap- 
pens, that antimoniated tartar is never the 
ſame ſubſtance, but | poſſeſſes various de- 
grees of force, ſo that its effects cannot be 
clearly aſcertained. And accordingly Geof- 
froy, who examined many ſpecimens of an- 
timoniated tartar, of different degrees of 
force, found, by the analyſis, that the weak- 
eſt contained from thirty to ninety grains of 
regulus, in the French ounce of 576 grains. 
Thoſe of a middle degree of emetic power, 
108 grains, and the ſtrongeſt i 54 grains. Glaſs 
antimony has been choſen in preference to 
other antimonial ſubſtances, becauſe it is 
one of the'moſt ſoluble by cream of tartar ; 
but this glaſs may. be more or leſs calcined; 
and the different degrees of calcination muſt 
affect its emetic power. However, if very 
tranſparent glaſs of antimony, previouſly we 
levigated, be boiled in water, with an equal 
weight of cream of tartar, till the latter is ſa- 
turated, and this ſolution be filtered and 
evaporated by a gentle heat, cryſtals of an- 
timoniated tartar are obtained, by ſtand- 
ing, whoſe emetic- power appears to be 
ſufficiently conſtant. The liquor bein 
decanted and evaporated, affords new cryi- 
tals for ſeveral ſucceſſive times, The mother 
water contains ſulphur, tartar of pot-aſh, 
and a certain quantity of liver of ſulphur. 
When the mixture of cream of tartar, 11 
| 7 
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of antimony, and water, which” has been 
boiled for the preparation of antimoniated 


_ tartar, is paſſed through the filtre, a yellow 


or 'brown gelatinous ſubſtance remains be- 
hind, which Rouelle has examined, and finds 
to afford, by diſtillation, a wel inflammable 


pyrophorus. 
Macquer propoſes to ſubſtitute the poder 


of algaroth, inſtead of glaſs of antimony, in 
the preparation of emetic tartar z becauſe this 


powder is itſelf a violent emetic, and when 
precipitated from the butter of antimony is 
always the ſame. Bergman has adopted the 
opinion of Macquer; and fince that time, 
emetic tartar has been prepared in the labo- 
ratory of the academy of Dijon according to 
the method of Bergman and M. De Laſſone. 
This medicine has been uſed with the greateſt 
ſucceſs : it operates, in a doſe of three grains, 
without fatiguing the ſtomach or inteſtines. 
- Antimoniated tartar cryſtallizes in vert 

winfpereft trihedral pyramids, decom 

able by heat, which converts them to a 


coaly ſubſtance. It effloreſces in the air, 


and becomes a white farinaceous powder; 
it is ſoluble in fixty parts of cold water, 
— in a much leſs quantity of hot wa- 

It cryſtallizes by cooling; and is de- 
— — by lime and alkalis. Calcareous 


earth, and pure water, in a large doſe, are 


capable of decompoling it; whence it fol- 
lows, that it ought to be adeninifiered onl 


in diſtilled water. Liver of ſulphur, and 
hepatic 
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tic gas, ipitate from it a red pow- 
= or Find er golden ſulphur, 1 
ſerve as à teſt for the preſence of this ſalt in 
all Tiquors' containing it. Iron ſeizes the 
acid of tartar, and ſeparates the calx of anti- 
mony ; antimoniated tartar onght not, there- 
fore, to be prepared in veſſels of this metal. 
Mr. Durande, phyſician and profeſſor at Dijon, 
propoſes that this medicine he made publick- 
ly, and by one uniform proceſs, eſtabliſhed / 
by law, as the theriaca is made; and we are 
convinced, that the greateſt advantages would 
ariſe to the practice of phyſick from ſuch a 
regulation being adopted. q | 
The tartareous acid may be combined with 
——_— two methods. The one mention- 
ed by Mr. Monnet, conſiſts in diffolving fix 
parts of cream of tartar in boiling water, with 
one part of mercury, precipitated from the 
nitrous acid by cretaceous vegetable alkali. 
This liquor, filtered and evaporated, affords 
cryſtals, that are decompoſable by pure wa- 
ter. The ſecond method of uniting' mer- 
cury with the tartareous acid, conſiſts” in 
pouring a nitrous ſolution of this metal into 
a ſolution of tartar of pot-aſh, or tartar of 
ſoda: a precipitate of mercurial tartar is af= 
forded, and the nitre of pot-ath, or ſoda, re- 
mains diſſolved in the liquor. MR 
Cream of tartar has a ſenfible action on 
the calces of lead. Rouelle the younger Has 
aſcertained, that the ſaturnine tartar, pro- 
Vor. IV, DE: 53 duced 
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duced in this operation, does not remain 
diſſolved, but that the liquor, by evapora- 
tion, affords pure vegetable alkali, which 
was ready formed in the cream of tartar. 
This is one of the proceſſes he has made uſe 

of to prove that fixed alkali exiſts in tartar. 
Copper, and its calces, are readily attacked 
by the tartareous acid: the reſult is a ſalt, of 
a beautiful green, capable of cryſtallization, 

but hitherto little examined. | 
Iron is very ſtrongly acted on by cream of 
tartar. A medicine, called chalybeated tar- 
tar, is prepared, by boiling eleven ounces of 
levigated iron filings with one pound of 
white tartar, in twelve pounds of water. 
When the tartar is diſſolved, the liquor is 
filtered, and depoſits cryſtals, more of which 
may be obtained by ſubſequent evaporation. 
To prepare the tartarized tincture of Mars, 
a paſte is made, with ſix ounces of iron fil- 
ings, one pound of white tartar in powder, 
and a ſufficient quantity of water. This 
mixture is left at reſt for twenty-four hours; 
after which twelve pounds of water are add- 
ed, and the whole boiled for two hours; 
freſh water being added in proportion as the 
evaporation goes forward. The liquor is then 
decanted, filtered, and thickened, by boiling 
to the conſiſtence of ſyrup ; after which one 
ounce of ſpirit of wine is added. Rouelle 
aſcertained, that the fixed vegetable alkali 
exiſts at liberty in this tincture, and that by 
| heating 
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heating it with. acids, neutral ſalts, with 
baſe of this alkali, are obtained. There are 
likewiſe two other medical preparations, 
formed by the combination of the tartareous 
acid and iron. The one is ſoluble martial 
tartar, conſiſting of one pound of the tarta- 
rized tincture of Mars, and four ounces of 
tartar of pot-aſh, evaporated to dryneſs. The 
other is 1 by the name of martial balls. 
They are made by mixing, in a glaſs veſſel, 
one part of ſteel filings, and two parts of 
white tartar in powder, with a certain quan- 
tity of brandy ; when the brandy is evapo- 
rated, the maſs is pulverized, and more 
brandy added, which is ſuffered to evaporate 
as before. This proceſs is repeated till the 
maſs becomes tenacious, when it is formed 
into balls. | Cre heres fa 
Crude tartar is very uſeful in the art of dy- 
ing, and it is likewiſe made uſe of by hat- 
makers. 8 1 
The different preparations of cream of tartar 
which we have enumerated, are moſtly uſed in 
medicine; pure cream of tartar is conſidered 
as cooling and antiſeptic. In the doſe of 
half an ounce, or an ounce, it purges gently, 
and without exciting nauſea. The tartars 
of pot- aſh and of ſoda. are often uſed, in 
conjunction with other purgative medicines, 
in the doſe of a few drachms : antimoniated 
tartar is one of the moſt uſeful and effica- 
cious medicines afforded by chemiſtry. This 
falt is emetic, purgative, diuretic, diapho- 
| W retic, 
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retic, or deobſtruent, according to the doſes 
and proceſſes uſed in adminiſtering it. Tt 


often produces all theſe effects at one time. 


It may alſo be conſidered as a powerful alter- 
ative, of excellent uſe in removing obſtruc- 
tions of the viſcera, when given in ſmall 
doſes often repeated. It is adminiſtered as 
an emetic, in the doſe of from one to four 
ins, diſſolved in water. It is mixed, in 
the doſe of a grain, with other purgatives, 
whoſe action it aſſiſts: and laſtly, when 


-given in the quantity of half a grain, greatly 


diluted with water, it acts as an alterative. 
M. De Laſſone has diſcovered, that antimo- 
niated tartar is rendered very ſoluble in wa- 
ter by the mixture of ſal ammoniac ; and 
that a mixed ſalt, ſimilar to ſal alembroth, 
is produced. It may be concluded, that 
this new compound is capable of producing 
conſiderable effects on the animal economy. 

. Chalybeated tartar, ſoluble martial tartar, 
and the tartarized tincture of Mars, are uſed 
4s tonic and aperient medicines. 


"CHAP. 
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SC H A P. XXIII. 
Of the Acid F ermentation, and of Vinegar. 


MAN vegetable ſubſtances, ſuch as 
gums and amylaceous fecula, diſſolved 
in boiling water, are capable of undergoing 
the acid fermentation; but this property is 
more eſpecially remarkable in fermented and 
ſpirituous liquors. All theſe fluids, when ex- 
poſed to heat in contact with air, undergo the 
acid fermentation, and afford the liquor called 
vinegar. The wine of grapes is more eſpe- 
cially uſed in preparing this liquor, though 
it is poſſible to make very good vinegar with 
cyder, perry, &c. * | - 
There are three conditions neceſſary to the 
acetous fermentation: 1. A degreeof heat from 
75 to go* of Fahrenheit. 2. A ſubſtance at 
the ſame time viſcous and acid, ſuch as muci- 
lage and tartar. 3. The contact of air. The 
change which wine undergoes, when it be- 
comes converted into vinegar, muſt be attri- 
buted to an inteſtine motion, excited in the 
fluids by the preſence of a certain quantity of 


* Vinegar is made in Britain from wort, which is the 
infuſion of malt, made in the ſame way as in the proceſs 
of brewing. T. 5 5 
N 3 mucilage 
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mucilage, which is not changed, and is capa- 


ble of paſſing through a new fermentation. 


The preſence of an acid ſubſtance, ſuch as 
tartar, is neceſſary to determine the acid fer- 
mentation. Laſtly, the contact of air is in- 
diſputably neceſſary, and it appears that a 
certain portion is abſorbed during this fer- 
mentation, as the Abbe Rozier has proved. 

All wines are capable of forming vine- 
gar. The bad wines are employed in pre- 


ference, for the ſake of cheapneſs; but tlie 


experiments of Beccher and Cartheuſer, 
prove, that generous wines, abounding with 
ardent ſpirit, afford in general the beſt vine- 
ar. | 

? Boerhaave, in his Elements of Chemiſtry, 
has deſcribed a very good proceſs for making 
vinegar. Two large caſks are provided, and 
a falſe bottom of wicker is fied, at ſome 
diſtance from the bottom, within each, on 
which vine branches - and grape ſtalks are 
ſpread : wine is then poured in; ſo that one 


of the veſſels is filled, and the other only half 


Full. The fermentation commences in the 


latter: when it is well eſtabliſhed, it is fill- 
ed up with wine added from the other tun. 
By this means, the fermentation is retarded 
in the full veſſel, and accelerated in the 
other. When it has arrived at a conſiderable 


degree in this laſt, it is again filled up, by 


transferring part of the fluid from the other; 
the fermentation conſequently recommences 


in | 
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in the veſſel from which the liquor was laſt 
taken, and becomes ſlower in that which is 
filled up. The alternate filling and empty- 
ing of the veſſels is continued till the vine- 
gar is perfectly formed, which uſually hap- 
ns in twelve or fifteen days. 
When the effects of this fermentation 2 
attend to, much ebullition and hiffing is 
ceived ; the liquor becomes hot and urls; 
exhibits a great quantity of filaments and 
bubbles, agitated i in every direction; a ſtrong: 
acid imell, not at all dangerous, is emitted, 
and a large. quantity of air is abſorbed. It 
is neceſſary to impede the fermentation every 
twelve hours. Theſe phenomena gradu- 
ally become leſs, the heat decreaſes, the 
motion decays, and the fluid recovers its 
tranſparency: a ſediment is depoſited, in 
reddiſh flocks, which adhere to the fides 
of the veſſels. Numerous experiments 
have ſhewn, that the ſmaller the quan- 
tity of wine, and the more perfect the ac- 
ceſs of air, ſo much the more readily does it 
paſs to the ſtate of vinegar. The vinegar muſt 
be carefully drawn off, in order to ſeparate it 
from its lees, which, without this precau- 
tion, would quickly cauſe it to undergo the 
putrid fermentation. Vinegar does not de- 
poſit tartar by ſtanding, like wine; this ſalt 
is diſſolved, and combined with the ardent 
ſpirit and water during the fermentation. It is 
. N:4 even 
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even probable, that the preſence of this falt 
contributes to the taſte and other acid pro- 

ties of vinegar. This fluid has more or 
[ef of colour, according to that of the wine 
uſed in its preparation; but in general, vi- 
negars, which have the leaſt colour, are far 
from being of as light a colour as the white 
wines, becauſe they hold in ſolution the 
colouring matter of the tartar, which hag 
likewiſe been deyeloped by the production 
of the acid, 

Vinegar, prepared in the method here de- 
ſcribed, is very fluid; of an acid and ſpiri- 
tuous ſmell; and of a ſour taſte, of different 
degrees of ſtrength: it reddens blue vegetable 
colours. When expoſed to a warm tempe- 
rature, in imperfectly cloſed veſſels, it be- 
comes changed, loſing its ſpirituous part, 
and depoſiting a great quantity of mueilagi- 
nous flocks and filaments, at the ſame time 
that it aſſumes a putrid ſmell and taſte. In 


order to preſerve it, it is neceſſary to boil it 


for a ſhort time, as Scheele has obſerved.* 
When vinegar is diſtilled by a naked fire, 
in an earthen alembic, or in a glaſs retort, 
on a ſand-bath, a phlegm, of a lively and 
agreeable ſmell, but ſcarcely acid, firſt paſles 
over; this is ſucceeded by a very white and 
edorous liquor, called diſtilled vinegar. The 
following products have leſs ſmell, and more 


acidity, as the diſtillation advances. If theſe 


This diſcovery, announced in Scheele's Eſſays, p. 315, 
Engliſh tranſlation, did not ſucceed with me upon trial. T. 
Pro- 
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products be taken ſeparately, diſtilled vine- 
gars, differing from each other in acidity and 
ſmell, may be obtained; but it is uſual, in 
this proceſs, to draw off about two-thirds of 
the liquor, which conſtitutes the pureſt vi- 
negar, The portion which comes over af- 
terwards is more acid, but it has an empy- 
reumatic ſmell, which may be diſſipated by 
expoſure to air; it is likewiſe lightly co- 
loured. This operation ſhews, that the 
acetous acid is leſs volatile than water. The 
remaining vinegar is thick, of a deep and 
dirty colour, depoſits a certain quantity of 
tartar, and is conſiderably acid. If it be 
evaporated in open veſlels, it takes the form 
of an extract; and if, when dried, it be diſ- 
tilled in a retort, it affords a reddiſh phlegm, 
acid, an oil at firſt light coloured and after- 
wards heavy, with a ſmall quantity of vola- 
tile alkali. The remaining coal contains 
much fixed alkali. | 8 
Vinegar may be concentrated by expoſing 
it to froſt The frozen part confiſts moſt 
intirely of water; the part which remains 
fluid, being decanted off, is found to be 
much more acid: the quantity of vinegar 
thus obtained is ſmall. | | 

The acid of vinegar, ſeparated from tartar 
and the colouring matter, by diſtillation, is 
capable of uniting with a great number of 
bodies. | 

It does not readily combine with argilla- 
ceous earth, with which it forms ' cryſtals, 

in 
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in ſmall needles, whoſe properties are little 
known. It is the acetous falt of clay. 
This acid unites readily with magneſia, 
and affords a falt, which is very ſoluble in 
water, and does not afford cryſtals, but is 
converted into,a viſcous deliqueſcent maſs, 
by evaporation. The acetous ſalt of mag- 
neſia is decompoſed by fire, by the mineral 
acids, by ponderous earth, by lime, and by 
the alkalis. It is very ſoluble in ſpirit of 
wine. | | Ta: 
The acid of vinegar combines with lime, 
and decompoſes chalk, whoſe acid it diſen- 
gages, in the form of an elaftic fluid. The 
falt it forms with lime, cryſtallizes in very 
ſmall priſms, of a fattin appearance. The 
calcareous acetous falt is bitter, and ſour, 
and effloreſces in the air. Fire decompoſes 
it; its earth is ſeparated by fixed alkalis; 
and the mineral acids diſengage its acid. 
The combination of the acid of vinegar 
with vegetable alkali, is called terra foliata 
tartari, and ought to be called, the acetous 
ſalt of pot-aſh. This ſalt is prepared, by pour- 
ing very pure diſtilled vinegar on white ſalt of 
tartar; the mixture is agitated, and the vi- 
negar added, till the ſaturation is perfect, 
and the falt well diſſolved. It is proper to 


add an exceſs of acid. The liquor, being firſt ' - 


filtered, is evaporated, by a gentle heat, in a 

veſſel of porcelain, or pure ſilver; and when 

it becomes thick, the evaporation is — 
| n 
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nued to dryneſs, on a water-bath. By this 
means, a very white terra foliata is obtained. 


If too ſtrong: a degree of heat be uſed, it 


becomes grey, or brown, by the burningof a 
portion of the vinegar. Some chemiſts athrm, 
that this ſalt may be obtained in a regular 
form, by cooling the ſolution previouſly eva- 
porated to a thick pellicle. The acetous ſalt 
of pot-aſh has a penetrating, acid, and uri- 
nous taſte. It is decompoſed by the action 
of fire; and affords, by diſtillation in a re- 
tort, an acid phlegm, empyreumatic oil, 


volatile alkali, and a large quantity of ſtrong- 


ſmelling gas, confiſting of a mixture of cre- 
taceous and inflammable gas. The reſidual 
charcoal contains much diſengaged fixed al- 
kali. This falt ſtrongly attracts the humi- 
dity of the air, and is very ſoluble in water. 
The vitriolic acid decompoſes it. For this 
purpoſe, one part of oil of vitriol is poured 
on two parts of the acetous ſalt of pot- aſh, 
introduced into a tubulated retort, to which 
a receiver is adapted: a vaporous fluid, of a 
penetrating ſmell, is immediately diſengaged, 
with a ſtrong efferveſcence, which condenſes 
in the receiver, into a liquor called radical 
vinegar. This vinegar is very concentrated, 
and ſtrongly acid; but it is not pure, as it 
always contains a certain quantity of ſul- 
phureous acid, diſtinguiſhable by its ſmell. 
Cream of tartar likewiſe decompoſes the ace- 
tous ſalt of pot-aſh, becauſe it has a ſtronger 
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affinity than the acetous acid with the alka- 
line baſe of this ſalt. | | 
Vinegar unites perfectly with ſoda, and 
forms a falt, improperly called cryſtallizable 
terra foliata. This does not differ from the 
acetous ſalt of pot-ath, but in its cryſtalliz- 
ing in ſtriated priſms, reſembling thoſe of 
the vitriol of ſoda, and in its not attracting 
the humidity of the air. To obtain perfe& 
cryſtals, the ſolution muſt be evaporated ta 
a pellicle, and ſet in a cool place. The 
acetous ſalt of ſoda is decompoſed by fire, 
and the mineral acids; and we may obſerve, 
that if the calcareous, or alkaline acetous 
falts, be diſtilled by a ſtrong heat, the re- 
ſidues are pyrophori, which take fire when 
expoſed to the air. Mr. Prouſt, the diſ- 
coverer of theſe facts, is of opinion, that a 
pyrophorus is produced in all caſes, where a 
carbonaceous refidue is divided by an earth 
or a metallic calx. | 
The acid of vinegar, with the volatile al- 
kali, forms a liquor, known by the name of 
ſpirit of Mindererus. This ſalt is ſo vola- 
tile, that it cannot be evaporated without 
loſing the greateſt part of it. Nevertheleſs, 
cryſtals, in the form of needles, and of a 
hot and penetrating taſte, may be obtained by 
flow evaporation. The ammoniacal acetous 
ſalt is decompoſed by the action of fire, by 
lime and fixed alkalis, which diſengage the 
ET volatile 
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volatile alkali, and by the mineral acids, | 


ſeparate the vinegar. 


Vinegar acts on almoſt all metallic ſub- 


ſtances, and its combinations: are attended 
with a variety of important phenomena, 

It does not appear to diſſolve the calx of 
arſenic ; but this laſt ſubſtance diſtilled with 
an equal part of the acetous ſalt of -pot-aſh, 
afforded Meſſrs. Cadet, and the chemiſts of 
the Academy of Dijon, a red fuming liquor 
of a nauſeous fmell, very tenacious,” an 
a ſingular nature. Mr. Cadet had before 


obſerved, that this liquor inflames fat lute. 


The academicians of Dijon being defirous 
of examining a yellowiſh matter of an oily 


conſiſtence, collected at the bottom of the 


veſſel, which contained the arſenico-acetous, 

fuming liquor, decanted a portion of this 
ſuperfluent liquor, and poured the reſt on a 
filter of paper. A few drops had ſcarcely 


paſſed, when immediately an offenſive and 


very thick fume aroſe, which formed a 
column from the veſfet to the cieling ; a 
kind of ebullition was excited. on the borders 
of the matter, and a beautiful roſe-coloured 
flame iſſued forth; all which laſted a few 
ſeconds. A full account of the experiments 
of theſe learned Academicians, may be ſeen 
in the third volume of the Elements of 
Chemiſtry of Dijon. They compared the 
liquor we have ſpoken of to a liquid phoſ- 
phorus; we think it is a pyrophorus 7 
: the 
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the ſame kind as thoſe we ſhall: preſently 
mention. The reſidue of the diſtillation of 
the acetous ſalt of pot-aſh with calx of 
arſenic, conſiſts for the moſt part of vegetable 
fixed alkali. | 

Vinegar diflolves the calx of cobalt, and 
forms a ſolution of a pale roſe colour. 

It has no action on biſmuth, or its calces. 

It diſſolves nickel directly, according to 
Mr. Arvidſon; this ſolution affords green 
cryſtals, of the form of a ſpatula. | 

The acetous acid does not .appear to act 
on the regulus of antimony, but it appears 
to diſſolve the glaſs of this ſemi- metal; ſince 
Angelus Sala made an emetic preparation 
with theſe two ſubſtances. 

Zink, and alſo its calces, are readily 
diſſolved by vinegar. Mr. Monnet obtained 
cryſtals from this ſolution in the form of 
flat plates. The acetous ſalt of zink fulmi- 
nates on hot coals with a blueiſh flame. By 
diſtillation it affords an inflammable liquor, 
a yellowiſh oily fluid, which ſoon becomes 
of a deep green; and a white ſublimate, 
which when ſet on fire by a candle, burns 
with a beautiful blue flame; the refidue is 
in the ſtate of a pyrophorus, not very com- 
buſtible. 

The acid of vinegar does not diſſolve 
mercury in its metallic ſtate ; but this 
combination may be made by dividing the 
mercury into very ſmall particles, as 1 

one 
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done by Keyſer. Mercury, in the ſtate of 
calx, readily unites with viaegar. The acid 
may be boiled either on precipitate per ſe, 
on turbith mineral, or mercury precipitated 
from its nitrous ſolution by the vegetable 
alkali. The fluid becomes, white, but recovers 
its tranſparency when boiling hot; it is then 
to be filtered, and filver-coloured cryſtals 
fall down, in ſcales reſembling ſedative falt. 
This has been called mercurial foliated earth, 


bor mercurial acetous ſalt. It may be immedi- 
- ately prepared by pouring a nitrous ſolution 


of mercury into an acetous ſolution of vege- 
table alkali ; the nitrous acid unites with 
the fixed alkali of this laſt ſalt, and forms 
nitre, which remains diſſolved; while the. 
calx of mercury, combining with the acid 
of the vinegar, is precipitated in the form 
of brilliant ſcales. The mixture being then 
filtered, the mercurial acetous ſalt will re- 
main on the filter. This ſalt is decompoſed 
by the action of fire, and its reſidue aFords 
a kind of pyrophorus. It is quickly altered 
by combuſtible vapours. - ' - | 

Tin is not much altered by vinegar. This 
acid diflolves only a ſmall quantity of that 
metal, which by ſolution afforded Mr. Mon- 
net a yellowiſh ſubſtance reſembling gum, 
and of a fetid ſmell. Fr 
The acid of vinegar acts more ſtrongly 
on lead than on moſt other metals, and 
diſſolves it with the utmoſt facility. When 
thin plates of this metal are expoſed a0 

| Mp tae 
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the yapour of heated vinegar, they become 
covered with a white powder called ceruſe, 
which is a calx of lead. Ceruſe ground 
with one third part of chalk, forms the 
white lead uſed as a paint. In order to 
faturate vinegar with lead, the acid is poured 
on ceruſe in a matraſs ; the mixture is ſet 
to digeſt on a ſand bath, and after ſeveral 
hours is evaporated to a pellicle ; by cooling 
it affords white cryſtals, forming either irre- 
ular needles, if the fluid has been too much 
concentrated; or flat parallelipipedons, ter- 
minated by two ſlant ſections, when the 
evaporation has been well made. This is 
called falt or ſugar of Saturn, on account 
of its ſweet taſte, which is at the ſame time 
very ſtyptic. A falt of the ſame nature is 
made, by boiling equal parts of litharge and 
of vinegar, and evaporating it to the con- 
fiſtence of ſyrup, This 1s the extra& of 
Saturn of Mr. Goulard, which long before 
his time was known by the name of vinegar 
of Saturn. Salt of Saturn, or the acetous 
falt of lead, is decompoſed by heat; it 
affords an acid, ruddy, and very fetid liquor, 
different from radical vinegar. The reſidue 
is a very good pyrophorus. This ſalt is 
decompoſed by diſtilled water, by lime,, by 
alkalis, and by the mineral acids. The 
extract of Saturn, diluted with water, and 
mixed with a ſmall quantity of brandy, 

forms the vegeto-mineral water. 
_ Vinegar 
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Vinegar quickly diſſolves iron; the effer- 
veſcence which takes place in this ſolution 
ariſes from the diſengagement of inflammable 
gas afforded by the water, which ſeems to 
be Fun The liquor has a red or 
brown colour; and by evaporation affords 
only a gelatinous magma, together with 
ſome long brown cryſtals. The Martial 
acetous ſalt has a ſtyptic and ſweetiſh taſte ; 
is decompoſed by fire, which drives off its 
acid ; attracts the moiſture' of the air, and 
is decompoſed in diſtilled water. When 
heated till it no longer emits a ſmell of 
vinegar, it leaves a yellowiſh calx attracted 
by the load- ſtone. The acetous ſolution of 
iron affords a very black ink with nut-galls, 
and may be ſucceſsfully uſed in dying. The 
_ phlogiſticated alkali precipitates a very bright 
Pruſſian blue. Martial æthiops, the pre- 
cipitates of iron, the ſaffrons of Mars, the 
ſparry iron ore, afford ſolutions with vine- 
gar of a very fine red colour. 
Diſtilled vinegar diſſolves copper with 
very great facility, and by the aſſiſtance of 
heat it gradually aſſumes a green colour. But 
the acid acts more readily on this metal 
when already calcined by vinegar, and con- 
verted into the ſubſtance called verdigris. 
Verdigris is prepared in the neighbourhood 
of Montpellier, by plates of copper in earthen 
veſſels, covered in layers with the huſks of 
grapes, which have been previouſly ſprinkled 
Vor. IV. 99 | and 
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and fermented with weak vinegar. The 
ſurface of theſe plates ſoon become covered 
with a green ruft, which. is increaſed by 
piling them together, and fprinkling them 
with weak vinegar. The copper is then 
ſcraped, and the verdigris is packed in 
facks of leather for fake. M. Monnet, 
apothecary at Montpellier, has very well 
deſcribed this procefs, in two Memoirs 
ee among thoſe of the Academy of 

ciences, for the years 1750, and 1753. 
Verdigris readily diſſolves in vinegar, and 
the ſolution, which is of a beautiſul green 
colour, affords by evaporation and cooling, 

een cryſtals, in truncated quadrangular 
pyramids, called cryſtals of Venus. The 
cryſtals prepared for commerce, which are 
called diſtilled verdigris, becauſe diſtilled 
vinegar is uſed in preparing them, have the 
figure of a pyramid ; its cryſtals aſſume 
this form, becauſe they are depoſited on 
a ſtick cleft into four branches, which are 
kept aſunder by a piece of cork. 

The acetous ſalt of copper has a ſtrong 
taſte, and is a violent poiſon, It is decom- 
poſed by the action of fire, effloreſces in 
the air, and becomes covered with a powder, 
whoſe green colour is much paler than that 
of the ſalt itſelf. It is completely diſſolved 
in water without decompoſition. Lime- 
water and alkalis precipitate the calx of 


copper. : 
2 When 


the remaining calx of copper. The reduc= 
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When this ſalt is pulverized and diſtiltea 


in an earthen or-glaſs'retort; a fluid is o 
tained at- firſt pale and ſcarcely acid; but 
affords afterwards one fo ſtrong, as to teſembſe 
the mineral acids. The receiver muſt! be 
changed during the operation, in order that 
the phlegm and the acid may be had ſeparate; 
the latter is called radical vinegar? It has 
a green colour; ariſing from a certain quam. 
tity of the calx of copper Which comes ovet. 
When the diſtillation ceaſes, and che bet“ 
tom of the retort is red hot, the reſidue is 


a brown copper coloured powder; WHieh 


often communicates à metallic tin to the 
ſides of the veſſel. This reſidue i ren 
| E ag the Due D' Ayen fd Ptbi 
have obſetved. Radical vinegar- is rectified 
by diſtillation with a gentle heat; it is then 
perfectly colourleſs, provided the heat has 
not been urged too ſtrongly, ſo as to dt 


* 


This acid appears to have the fame relatio 
to common vinegar, as the aerated or oxy- 
ginated muriatic acid has to the pure muri- 
atic acid. In this operation the àcetous acid 
_ unites with the oxyginous 'principle' of the 
calx of copper, which at Fs {ſame 18 5 
reſumes the metallic ſtate, The very dif- 
_ ferent effects produced by radical vinegar, 
compared with thoſe of the common acetous 
d 2 acid, 
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acid, appear therefore to ariſe from its exceſs 
of the oxyginous principle. | l 
Radical vinegar, thus rectified, has fo 
ſtrong and penetrating. a ſmell, that it is 
impoſſible to ſupport it for any length of 
time; its cauſticity is ſuch, that it corrodeg 
and burns the ſkin, and it is extremely 
volatile and inflammable. When heated 
with contact of air, the rapidity with which 
it burns is the greater, the more highly it is 
rectified. This experiment has induced 
chemiſts to believe, that vinegar is an acid 
combined with an ardent ſpirit; it may, 
perhaps, be conſidered as a Lind of natural 
ether. This notion is rendered ' probable, 
by the penetrating and agreeable ſmell emit- 
ted by. the firſt portions of this acid in 
diſtillation. Radical vinegar evaporates in- 
tirely, when expoſed to = air; it unites 
to water, with much heat; with earths, 
alkalis, and metals, it forms the ſame ſalts 


as common vinegar; but its action on com- 


buſtible bodies is in general much more 
rapid. The Marquis de Courtanvaux has 
ſhewn, that it is only the laſt portion of 
the acetous fluid obtained by diſtillation 
from cryſtals of verdigris which is inflam- 
mable ; and that it likewiſe has the property 
of being congealed by cold. This laſt por- 
tion when rectified, cryſtallized in the re- 
ceiver in large plates and needles, and did 
not become fluid, at a leſs heat than about 62 


Ws. degrees 
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of Fahrenheit. In this property likes 
wiſe it reſembles the aerated muriatic acid. 
The acid of vinegar, aſſiſted by heat, 
diſſolves the precipitate of gold made from 
aqua regia by adding a fixed alkali. This ſo- 
lution, precipitated by volatile alkali, affords 
fulminating gold, as Bergman has ſhewn. 
Vinegar does not act on platina or ſilver, 
while they are in the metallic ſtate, but it diſ- 
ſolves their calces. 

This acid cds with many of the 
immediate principles of vegetables. It dif- 
ſolves extracts, mucilages, and eſſential ſalts; 
unites with the ſpiritus rector, and is con- 
ſidered as the proper ſolvent of gum reſins. 
It has even after a certain length of time in 

the way of diſtillation, a conſiderable action 
on fat oils, which it converts into a ſapo- 
naceous ſtate. But the combination of vi- 
negar with vegetable ſubſtances, has been 
by no means accurately examined. , | 

This acid is uſed to extract ſame of the 
vegetable rinciples, more eſpecially that of 
ſmell; and vinegars of different nature, either 
ſimple or compound, are prepared for medical 
uſe. The vinegars of ſquills, colchicum, 
&c. afford an example of the firſt ; the the- 
riacal vinegar, and the vinegar- of the four 
| thieves, are of the ſecond kind. Theſe me- 
dicines are prepared by maceration and di- 
geſtion continued for ſeveral days. As the 
acid is W it is diſtilled an u en 
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plants whoſe: odorarit principle it takes up: 
the diſtilled vinegar of lavender uſed as a 
perfume is of this kind; theſe liquors are 


in general leſs agreeable than ſpirituous _ 


tHled waters. 


_ ” Radical vinegar dee ccowhiaſes ſpirit of wine, 


and forms ether with the fame facility as 
the mineral acids, as the Count de Laura- 
guais has diſcovered. For this purpoſe, ra- 
dical vinegar is poured on an equal quantity 
of ſpirits of wine in a retort. Aconfiderable 
degree of heat is excited. The retort” is 
then placed in a ſand bath, with two receivers 
fitted on, the outer being plunged in cold 
water or pounded ice. The mixture being 
quickly brought to ebullition, a dephlegmat- 
ed ſpirit of wine paſſes firſt, afterwards the 
ether, and laſtly an acid which is ſtronger 
as the diſtillation advances : a brown maſs, 
ornfiderably reſembling à refin remains in 
the retort. - Care muſt be taken to change 


this) rieciver': as ſoon a> rhe echerial ſtheli 
beromes ſharp and penetrating, that the acid 


may be collected apart from the ether. The 
ether muſt be reRified by a gentle heat with 
alkali. ' A large proportion is loſt in this ope- 
ration. The Foriniarfon of the acetous ether is 
owing to the exceſs of the oxyginous princi — 
in radical vinegar, Mr. Scheele affirms, 
by. did not ſucceed” in preparing err 
ether, by 41 vinegar to ſpirit of 
wike, and that he did not obtain it, Lit by 
the addition of a mineral acid. Mr. Peœr- 
ner 
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ner had before made the fame. remark. con- 
cerning the difficulty of obtaining acetous 
ether by the proceſs of Mr. de Lauraguais. 
However, many French chemiſts have exe- 
cuted that proceſs; and I can myſelf affirm, 
that I have repeated it with ſucceſs. 

M. de la Planche, the apothecary, prepares 
acetous ether, by pouring oil of vitriol and 
ſpirit of wine on ſalt of Saturn, introduced 
into a retort. The theory and practice of 
this operation, are abſolutely the ſame as 
thoſe of the nitrous and muriatic ethers, 
prepared by a like proceſs. _ V4 

The acetous ether has an agreeable ſmell 
like other ethers, but it always partakes 
of the ſmell. of vinegar, though it is not 
acid. It is very volatile and inflammable, 
burns with a bright flame, and leaves a coaly 
mark after its combuſtion. 

Vinegar is much uſed as to ſeaſon food. 
It is likewiſe of excellent uſe in medicine, 
as a refreſhing and antiſeptic fluid. A ſyru 
is made with ſugar, which is given wit 
great ſucceſs in burning or putrid fevers, 
&.; this acid, externally applied, is aſtrin- 
gent and bracing. All its combinations are 
likewiſe applied to medical uſes. 

The acetous falts of vegetable and mineral 
alkali, which are known by the names of 


terra foliata tartari, and mineral acetous ſalt, 


are powerful deobſtruent and aperient re- 
id 10,4% bad l MONO 
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medies ; they are adminiſtered in the doſe 
of from half a drachm to a drachm, 
The ſpirit of Mindererus, or ſolution of 
ammoniacal acetous ſalt, taken in the doſe 
of a few drops in a proper liquid, is aperient, 
dicuretic, cordial, antiſeptic, &c. It often 
ſucceeds in the leucophlegmatia, or ſwelling 
of the external parts of the body. 

The Mercurial acetous falt, or Mercurial 
terra foliata, is an excellent anti-venereal ; 
it is the principal ingredient in Keyſer's 

ills. . | | 
a The extract of Saturn, vinegar of Saturn, 
and the vegeto- mineral water are applied 
externally as deficcatives. Theſe medicines, , 
being ſtrongly repellent, ought to be admi- 
niſtered with great caution, eſpecially when 
applied to parts which are ulcerated or with- 
out ſkin. Boerhaave mentions ſeveral young 
women attacked with conſumptions, in con- 
ſequence of the external uſe of preparations 
of lead. 

Ceruſe enters into the compoſition of 
drying unguents and plaſters, and verdi- 
gris is a component part of ſeveral collyria 
and unguents. 2 

Radical vinegar is uſed as a very powerful 
ſtimulant to be reſpired by ſuch as fall into 
fainting fits. For the convenient uſe of this 
remedy, a certain 3 is poured on vi- 
triolated tartar groſsly powdered, which is 
kept in a well cloſed bottle; this medicine 

18 
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is univerſally known by the name of falt of 
_ vinegar. 5 al 

Acetous ether has not yet been applied to 
any uſe ; neither is it known whether it has 
any peculiar, virtues, differing from thoſe of 
the other ethers. oh Pn | 


> gs , 
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Concerning the Putrid Fermentation of 
Vegetables. 


AN the vegetable ſubſtances, which 
have paſſed the ſpirituous and acid fer- 
mentation, are ſuſceptible of a third inteſ- 
tine commotion, by which they are changed; 
this is called the putrid fermentation, Stahl, 
and ſeveral other chemiſts, have thought, 
that this kind of fermentation is merely a 
conſequence of the two preceding, or rather 
that theſe three phenomena depend on a 
ſingle proceſs, or motion, which tends to 
defiroy the texture of ſolid ſubſtances, and 
to change the properties of fluids, It is true, 
in fact, that if certain vegetable ſubſtances 
be left to themſelves, they paſs through the 
three fermentations ſucceſſively, and without 
interruption. For example; all ſaccharine 
matters, diſſolved in a certain quantity of 
| water, 


* S< . * — — — 2 Ä K 5 _— — — — « — * 
1 


— we eo ma 8 = 


— 


4 7 . 
Gb 
„ — * 
44 1 — 
— — 


U 


0 
"A 
* 1 
0 
© i 
h 
1 
* 
* 


— 


5 


F 
* 2 * — 


r 


218 l FRESIY 


Pg 


water, and expoſed to a degree of heat of 
about 60 or bo degrees, afford, firſt wine, 
afterwards vinegar, and at laſt the acid cha- 
racter is deſtroyed ; they putrify, loſe all 
their volatile principles, and become dry, 
infipid, and earthy. But it muſt be ob- 
ſerved, that a great number of vegetable ſub- 
ſtances do not paſs through theſe three kinds 
of fermentation, at leaſt as far as ſenſe can 
diſtinguiſh. Inſipid mucilages, and ſolu- 
tions of gum in water, become ſour, with- 
out exhibiting any appearance of ſpirit ; and 
the glutinous matter appears to paſs imme- 
diately to putrefaction, without previouſly - 


becoming acid. It therefore appears, that 


though theſe three fermentations ſucceed 
each other in many of the vegetable prin- 
ciples, there are nevertheleſs many others 
which are capable of the two laſt, without 
the foregoing, or even of putrefying, with- 
out exhibiting previous , ſigns of acidity. 
Theſe laſt participate of the nature of animal 
ſubſtances, and afford volatile alkali by the 
action of heat, and mephitis by the nitrous 
acid. It appears to be from this character, 
that the vegeto-animal ſubſtances putrefy ſa 
readily. 

The inteſtine motion which changes the 
nature of vegetable matters, and .reduces 
them to their elements, requires the follow= 
ing conditions. Humidity, or the preſence 
of water, is one of the moſt neceſſary; dry 

an 
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and ſolid vegetables, ſuch as wood, are not 
at all changed, while they remain in that 
ſtate; bat if they be moiſtened, and their 
fibres ſeparated, the inteſtine motion ſoon 
commences: water, therefore, appears to be 
one of the eauſes of putrefaction; and we 
ſhall ſee, in the animal kingdom, that the 
decompoſition of this liquid appears to pro- 
duce fermentation. Heat is not leſs neceſ- 
ſary. Cold, or the temperature of ice, not 
only oppoſes this ſpontaneous deſtruction, 
but retards its progreſs, and in ſome mea- 
ſure reſtores the former ſtate of ſubſtances 
which have began to change. The degree 
of heat, neceſſary to putrefaction, is much 
leſs than that which maintains the ſpirituous 
and acid fetmentation, fince-it requires no 
more than about 45 bee of temperature; 
but a ſtronger degree of heat is more favour- 
able to this proceſs, provided it be not ſo 
ſtrong as to volatilize all the humidity, and 
intirely to dry the ſubſtance which putrekies. 
Acceſs of air is a circumſtanee which ſingular- 
ly promotes putrefaction, ſince vegetable ſub- 
ſtances are very well preſetved in a vacuum. 
This pteſervation, however, has its limits; 
and the contact of air does not appear to be 
indiſpenſable! for carrying on putrefaction, 

like the two conditions before - mentioned. 
The putrefaction of vegetables has its pecu- 
liar phenomena. Vegetable fluids, which pu- 
trefy, become turbid, loſe their colour, and 
: depoſit 
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depoſit different ſediments ; bubbles riſe to 
the ſurface, and mouldineſs appears'at the 
beginning. Vegetable matters, fmply moiſ- 
tened, and ſoft, exhibit the ſame pheno- 
mena ; the commotion is never ſo great as 
in the ſpirituous and acetous fermentations. 
The bulk of the matter which putrefies does 
not appear to increaſe, neither does its tem- 
perature riſe; but the moſt important phe- 
nomenon is the change of ſmell, and the vo- 
latilization of an acrid penetrating urinous 
principle, fimilar to the volatile alkali, and 
| which, on examination, is found to be that 
ſubſtance. Hence the putrefactive fermenta- 
tion has been diſtinguiſhed by the name of 
the alkaline fermentation, and the volatile 
alkali has been conſidered as its product. 
The penetrating ſmell flies off by degrees, 
and is ſucceeded by a nauſeous, faint ſmell, 
not eaſily deſcribed. The decompoſition is 
then at its height; the putrefying vegetable 
matter is then very ſoft, or fluid, like a ſy- 
rup ; it experiences a great number of ſuc- 
ceſſive modifications in the odorant prin- 
ciple which exhales. Laſtly, it dries, its 
difagreeable ſmell is diſſipated by-degrees, 
and nothing remains but a blackiſh, and as 
it were, coaly refidue, known by the name 
of earth, humus vegetabilis, in which no- 
thing is found but certain ſaline and earthy 
ſubſtances. - Such is the order of the phe- 
nomena obſerved in the ſpontaneous decom- 
| poſition 
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poſition of vegetables which putrefy: but 
this decompoſition, carried to that point in 
which bodies are reduced to their ſaline or 
earthy ſkeleton, requires a very long time; 
and it may even be added, that it has not yet 
been properly obſerved by any perſon. This 
reproach which is caſt on chemiſts and philo- 
ſophers for their inattention to animal matters, 
is much more deſerved with regard to vegeta- 
ble ſubſtances. No philoſopher has yet under- 
taken to obſerve the complete putrefaction of 
theſe laſt, though _—_ have begun todeſcribe 
the phenomena which take place in that of 
animal matters. We may therefore conclude 
the hiſtory of the ſpontaneous and natural 
analyſis of vegetables, by adding, ſimply, 
1. That the Hort account we have given 
ſhews, that vegetable putrefaction attenuates, 
volatilizes, and deſtroys their humours, and 
reduces them to the earthy ſtate, 2. That 
nothing is yet certainly known concern- 
ing the phenomena and limits of this kind 
of putrefaction, which requires to be proper- 
ly diſtinguiſhed from that of animal matters. 
3. Laſtly, as this fermentation is much more 
evident, and has been better obſerved in the 
fluids and ſolids of animal ſubſtances, the 
larger detail we ſhall enter into, reſpecting 
theſe laſt, will complete our hiſtorical ſketch 
of the known facts relating to putrefaction. 
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The General Characters of Animals.“ 


JUTTIENLS are in general diſtinguiſhed 
from vegetables, by locomobility, and 
more perfe& organization. Yet, there are 
intire claſſes of theſe which are fixed to 
a place; ſuch as the lithophytes, and zoo- 
phytes, which are produced and die on the 
ſame ſpot. And, on the other hand, certain 
vegetables have as much motion in their 
leaves and flowers, as certain animals ; for 
example, ſhell-worms. The organization 


# We do not here propoſe to exhibit more than a ſketch 
of the methods of naturaliſts, to facilitate the progreſs of 
* pa in the ſtudy of natural hiſtory, as treated by the 
beſt writers : but our plan does not permit us to enter 
fully into general conſiderations on the nature of ani | 
which have been treated in ſo elegant and philoſophical a 
manner by the Count De Buffon and Mr. Bonnet. F. 
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even appears leſs perfect in polypi than in 
moſt plants. Hence at is very difficult to 
draw a true line of diſorimination between 
theſe two kingdoms; and modern naturaliſts 
have therefore been under the neceſſity of 
confounding them in one fingle arrange- 
ment, called the organic kingdom. . 
Nevertheleſs, when we conſider perfect 
animals, we find great differences between 
them and vegetables. Numerous and diſ- 
tin organs, a more complicated ſtructure, 
and a greater variety of functions, are the 
characters in which theſe differences conſiſt; 
but it does not appear the leſs difficult to 

give a good definition of theſe ſubſtances. 
By attending to the moſt general charac- 
ters, we may define animals to be bodies 

endued with ſenſation and motion, neceſſa 
to preſerve their life. They are all capable 
of re- producing their like: ſome, by the 
union of the two ſexes, produce ſmall living 
creatures; others lay eggs, which require 
nothing more than a due temperature, in 
order to produce young. There are ſome 
which multiply without conjunction of ſexes; 
and others which are re- produced when cut 
in pieces, like the roots of plants. The 
true character, or ſpecific diſtinction of ani- 
mals, is not caſily aſſigned. The mixture 
of races produces numberleſs varieties; and 
tranſportation into different climates occa- 
ſions numerous changes in the form, mag- 
nitude, 
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nitude, colours, &c. of animals. We. can 
only, therefore, conſider - thoſe; as diſtinct 
ſpecies, which have conſtantly the ſame form, 
and are perpetuated by the re- production of 
individuals ; and the alterations produced by 
the intermixture of ſpecies, climate, do- 
meſtication, &c. conſtitute the varieties. 

The number of animals which cover the 
ſurface of our globe being very conſiderable, 
it would be impoſſible to diſtinguiſh them 
from each other, if nature had not preſented 
remarkable differences in their external fi- 
gure, on which diſtinctions are eaſily eſta- 
bliſhed. Naturaliſts have at all times been 
ſenſible of the utility of theſe differences, 
which they have advantageouſly applied in 
claſſing animals into methodical diviſions. 
Although it is certain, that theſe claſſifica- 
tions do not exiſt in nature, but that the 
whole chain of created beings is uninter- 
rupted, yet it is certain, that theſe methods 
aſſiſt the memory, and are of great uſe in 
the ſtudy of natural hiſtory. We may there- 
fore conſider theſe methods, as inſtruments 
appropriated to our limited powers, by the 
help of which we may ſucceſsfully-attend to 
the riches of nature. Ariſtotle eſtabliſhed | 
only general and ſimple diviſions ; but his 
maſterly confiderations, reſpecting the inte- 
rior and exterior organs of animals, have 
formed a baſe, on which the diviſions of the 
firſt naturaliſts, ſuch as Geſner, Aldrovandus, 
| Jonſton, 
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Jonſton, Charleton, Ray, &c. are in t 
art founded. Theſe early naturaliſts have 
50 ſucceeded by a great number of others, 
who have rendered the methods more per- 
fect, and have added to the knowledge we 
poſſeſs; but e e laſt, thoſe whoſe 
works more particularly require to be known, 
and from whom we ſhall borrow, are Meſſrs. 
Klein, Artedi, Linnæus, Briſſon, Dauben= 
ton, Geoffroy. 2 

After man, whoſe organization and intel- 
ligence place him at the head of animated 
bodies in a ſeparate claſs, all other animals 
may be divided into eight claſſes; namely, 
quadrupeds, cetacea, birds, viviparous quad- 
rupeds, ſerpents, fiſhes, inſets and worms, 
and polypi. Theſe claſſes might be more 
multiplied, but the difficulties would in- 
creaſe in the fame proportion, and defeat the 
purpoſe of artificial claflification, whoſe ſole 
merit conſiſts in fimplicity and perſpicuity, 
Mr. Daubenton, who has paid great atten- 
tion to the claſſification of animals, has ar- 
ranged them in the ſame manner, and has 
confidered the ſtructure of the principal con- 
ſtituent parts of each, to 9 whey that the 
claſſes are gradually degraded, from quad- 
rupeds, which neareſt reſemble man, to 
worms, which are the moſt remote. See 
Table I. | | ; 
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Concerning Quadrupeds and Cetaceous 
Animals. i 


Z00LOGY. 


UADRUPEDS are animals having 
Q four feet, whoſe body is moſt com- 
monly covered with hair. They reſpire. by 
lungs ſimilar to thoſe of man; and like him 
they have a heart, conſiſting of two ventri- 
cles: they are viviparous. Theſe animals 
reſemble man the neareſt in their ſtructure ; 
there are even ſome, as for example, the ape 
and a few others, which Linnæus has thought 
proper to include in the ſame order as man. 
This naturaliſt gives the name of mammalia 
to this claſs, in which he comprehends ce- 
taceous fiſh, becauſe they have teats, and 
give milk to their young. Though this 
claſs of animals appears to reſemble man in 
ſome reſpects, yet they differ greatly from him 
in ſeveral important particulars. Such are the 
horizontal ſituation of their bodies, the form 
of their extremities, the thickneſs and hard- 
neſs of their ſkin,” which is hairy, or covered 
with a hard and as it were corneous ſub- 


ſtance, 
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ſtance, the prolongation of the vertebræ of 
the back into a tail, the anterior part of the 
cranium flat and horizontal, the ears large 
and long, the bones of the noſe and upper 
jaw very long, and placed obliquely. When 
we compare this ſtructure to that of the 
human ſpecies, whoſe body is perpendicular, 
the bone called radius moveable, the fingers 
perfectly ſeparate, the thumbs oppoſed to 
the four other fingers, and the ſkin ſmooth 
and thin, we ſhall be ſenſible how much 
this conformation exalts its ſenſibility, and 
renders it ſuperior to the moſt perfect of 
other animals. The anatomy of its internal 
parts, and the hiſtory of its functions, add 
ſtill more force to thoſe important conclu- 
ſions. Ans 
The ancient naturaliſts, at whoſe head 
Ariſtotle and Pliny may be placed, have 
diſtinguiſhed quadrupeds only by the place 
of their habitation. For which reaſon, and 
the want of accurate deſcriptions, it is often 
impoſſible to aſcertain the animals they 
ſpeak of. Later naturaliſts, perceiving the 
diſadvantages of this method, adopted an- 
other, which is very different; they have 
availed themſelves of the moſt obvious dif- 
ferences on the external parts of animals, to 
eſtabliſh characters readily known, by the 
aſſiſtance of which they may with certain 
be diſtinguiſhed from each other. We ſhall 
in this. place explain three artificial methods 
| F 2 of 
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of claſſing quadrupeds ; namely, thoſe of 
Linneus, Vogel, and Briſſon. | 


The Method of Linnæus. 


Linnæus has divided animals with teats, 
or the mammalia, in ſeven orders. - The 
firſt, comprehending thoſe which he calls 
rimates, has for its characters inciſive teeth 
in both jaws; conſtantly four in number in 
the upper jaw; two teats on the breaſts, and 
the arms ſeparated by claviculz : this order 
contains four genera ; man, homo; the ape, 
mia; the lemur, or proſimia; and the bat, 
veſpertillio. It cannot but be admitted 
that this method is very remote from na- 
ture, ſince it arranges in the ſame order, 
creatures ſo diſſimilar as man and the bat. 
Aniftnals of the ſecond order are diſtin- 
guiſhed by the name of bruta: their cha- 
raters are the want of inciſive teeth, their 
feet armed with ſtrong hoofs, and their ow 
flow. This order includes fix genera, which 
are the elephant, elephas; the ſea-cow, tri- 
checus ; the floth, bradypus ; the ant-eater, 
myrmecophaga; the mantis; the tatow, 
dafypus. The two firſt genera are very re- 
mote from the four others. 
In the third order, the Swediſh naturaliſt 
diſtinguiſhes ſavage beaſts by the name of 
feræ. In this he comprehends all animals 
with teats, whoſe inciſive teeth are canes 
an 
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and uſually ſix in number in each jaw, 
whoſe canine teeth are very long grinders, 
not flatted, feet armed with ſharp nails, and 
which tear their prey, and live by deſtroy- 
ing other creatures. There are ten genera 
of this order; the ſeal, phoce; the dog, 
canis; the cat, felis; the ferret, viverra; the 
weazel, muſtela; the beat, urſus; the opoſſum, 
didelphis; the mole, alpa; the ſhrew-mouſe, 
forex ; and the hedge-hog, erinaceut. 
The fourth order, intitled glires, or rats, 
is diſtinguiſhed by the following characters: 
the animals which compoſe it have two in- 
ciſive teeth in each jaw, and no canine teeth; 
their feet are armed with claws proper for 
leaping; they live on barks, roots, &c. 
This order comprehends fix genera; namely, 
the porcupine, 4:/zrix ;. the hare, /epus; the 
caſtor, caſtor; the rat, mus; the ſquirrel, 
ſciurus; and the American bat, to which 
Linnzus has given the name of noctilio. 

In the fifth order, he includes, under the 
name of pecora, ſuch quadrupeds as have 
inciſive teeth in the lower jaw, and none in 
the upper ; whoſe feet are cloven, and which 
ruminate. The camel, camelut; the muſk 
animal, moſchus; the ſtag, cervus; the goat, 
capra ; the ſheep, ovris; the ox, bos; are the 
lix genera — compoſe this order. 


The ſixth order includes, under the deno- 
mination of belluz, ſuch quadrupeds as have 
the incifive teeth obtuſe, and their feet 

A 1 hoofed. 
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 hoofed, The four genera of this order, 

namely, the horſe, equus; the hippopotamus, 
Bippopotamus; the hog, ſus ; and the rhino- 
ceros, rhinoceros, are very well diſtinguithed 
from each other by the number of their 
teeth, and the form of their feet. Laſtly, 
in the ſeventh order, which comprehends 
the cetaceous animals, is diſtinguiſhed from 
all others by the form of the feet, which 
reſemble fins: but as we think proper, with 
many modern naturaliſts, to make a peculiar 
claſs of cetaceous animals, we ſhall N of 
them after quadrupeds. 

The method of Linnæus appears to be de- 
fective in many reſpects; not only in its ar- 
ranging together animals ſo diſſimilar as man 
and the bat, &c. and ſeparating animals fo 
ſimilar as the rat and the mouſe, &c. but 
likewiſe becauſe the diviſions are not ſuffi- 
ciently numerous, and do not readily enable 
us to diſtinguiſh. each quadruped ; which 
laſt requiſite is indiſpenſably neceſſary, and 
is in fact the only advantage a method is re- 
quired to poſſeſs. 


The Method of Klein. 


Klein divides quadrupeds into two prin- 
—_ orders: in the firſt, he arranges thoſe 

oſe feet are ungulated, pedes ungulati five 
cheliferi ; in the ſecond, thoſe whoſe feet are 
digitated, pedes digitati. 


The 
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The firſt order is divided into five fami- 
lies, whoſe characters are founded on the 
diviſion of their ungulated feet in ſeveral. 
pieces, The firſt family, called monochela, 
comprehends the genus of the horſe: the 
ſecond, whoſe individuals are diſtinguiſh- 
ed by the name dichela, includes all thoſe, 
whoſe feet are cloven into two parts, Siſulci. 
Some have horns, as the bull, the ram, 
the goat, the ſtag, &c. others are not horn- 
ed, as the hog, the boar, the babyrouſſa. 
The trichela, or animals, whoſe ungulated 
feet are divided into three parts, compoſe 
the third family, of which the rhinoceros 
is the only variety. The fourth family, 
whoſe character conſiſts in the feet being di- 
vided into four pieces, tetrachela, contains 
only the hippopotamus. The fifth, which 
is diſtinguiſhed by the feet being divided 
into five parts, pentachela, includes only the 
elephant. | = 

The ſecond order of quadrupeds, whoſe 
feet are digitated, is likewiſe divided into five 
families; the firſt comprehending animals 
with two digits, didactyla, conſiſts of the 
camel and the ſilenus, or floth of Ceylon. 
The ſecond family, or animals of three di- 
gits on their feet, tridactyla, includes the 
ſloth and the ant-eater. The- third, or fe- 
tradactila, or animals of four digits, contains 
tatous, or armadillos, and Guinea pigs, which 
ſeem to be a ſpecies of rabbits, The fourth 

F 4 family, 
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family, characterized by five digits on the 
feet, pentadactila, is the moſt numerous of 
all; it contains the rabbit, the ſquirrel, the 
dormouſe, the rat and the mouſe, the opoſ- 
ſur, the mole, the bat, the weazel, the 
_ porcupine, the dog, the wolf, the fox, the 
coati, the cat, the tyger, the lion, the bear, 
the ape: the number of ſpecies. compre- 
hended under theſe genera is very conſide- 
rable. It muſt be obſerved, that in all theſe 
characters, taken from the form of the 
feet, Klein conſiders only the fore feet in 
his diſtinction of families. Laſtly, the 
fifth family confiſts of animals whoſe feet 
are irregular, anomalopedia; ſuch are the 
Otter, the caſtor, the ſea-cow, and the 
ſeal. 1 5 
The ſame objection may be made to the 
ſyſtem of Klein, as to that of Linnæus. 
Though bis firſt diviſions are ſufficiently diſ- 
tinctive of the families, the genera are not 
ſo eaſily aſcertained according to his method, 
more eſpecially thoſe of the fourth family. 


The Method of M. Briſſon. 


M. Briſſon has avoided moſt of theſe in- 
conveniences, by combining together all the 
characters of the naturaliſts who have pre- 
ceded him. He has availed himſelf of the 
number of teeth, or their abſence, the form 
of the extremities, that of the tail, the na- 
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ture of the appendices, ſuch as the horns, the 
ſcales, the prickly ſpines or quills. His com- 
bined method is doubtleſs the moſt complete, 
and beſt adapted to diſtinguith any quadru- 
ped, and refer it to its proper genus. We here 
preſent his diviſions in the form of a table; 
it exhibits the characters of theſe animals to 
their reſpective genera, and has the advan- 
tage of being very ſimple, and eaſily under- 
ſtood. See Table II. | 


Concerning Cetaceous Animals, 


Cetaceous animals are of a large ſize, in- 
habit the ocean, and by the ſtructure of their 
lungs and blood-veſlels, are capable of liv- 
ing in water, as we ſhall more fully explain 
in the hiſtory of reſpiration. They reſemble 
quadrupeds in the ſtructure of their breaſts, 
and in general of all their internal organs, 
as well as in their bringing forth living 
young. But they differ from them in the 
form of their extremities, which terminate 
in fins, and in two large apertures, at the 
upper part of their heads, through which 
they caſt up the water to various heights. 
Naturaliſts call theſe paſſages fpiracula. 
The number of genera of theſe animals 
is much leſs conſiderable than that of quad- 
rupeds. M. Briffon has diſtinguiſhed them, 
1. Into ſuch as have no teeth, as the whale, 
75 balæna. 


r 


* £ 3 N 


E .. 
+ * £ = — — — 2 —— — - __ - 7 gry 2 2 — BY , 
Þ 2 - 9 WS * * - 


_—_— 


> — * . 2: 7 0 2 
7 — * 322 Lo f * 3 4. * 2 A © 2 I 1 
2 1 ; : 3 * — — 7 — 0? - 
„ Rr _ JOS. = 
— 0 + p oy my. \ — * . 4 4 . io - . — — 2 — A 
11 - . = N a 0 " * 2231 ; „ 
mn OS — 8 * * : — 2 : * 
- -- ” . — — — _ _ P = - 1 — 2 * — 
* — — — — — > — 2. LES» 2 if * 
8 a — — — = . 4 * 5 22 2 
ES + - 
X 


WH 
* 

Fs, 

=} 


23 BIRDS. . 
balena. 2. Into ſuch as have teeth only in 
the upper jaw, as the narwal, or unicorn fiſh, 
monodon, vel monoceros, 3. Such as have 
teeth only in the lower jaw, as the pbyſeter. 
4, and laſtly, Such as have teeth in both 
jaws, as the dolphin, de/phinus. | 


FFF 


Concerning Birds. 


ORNITHOL OG. 


„ er are biped animals, which move 

through the air by means of wings, are 
covered with feathers, and have a beak of a 
horny ſubſtance. A great number of inte- 
reſting facts are obſervable with regard to 
theſe animals, relative to the various form 
of their beak, the ſtructure of their feathers, 
the motions they perform, and their man- 
ners or habits. The moſt important of theſt 
will be exhibited in the abridgment of phy- 
ſiology, which we ſhall give in the fol- 
lowing pages; but at preſent we ſhall only 
attend to the external characters which na- 
turaliſts have taken to diſtinguiſh birds, and 
claſs them methodically. The earlier writers 
on this part of natural hiſtory have eſta- 


bliſhed 
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bliſhed no other differences between birds 
than ſuch as relate to the places they inha- . 
bit. Hence they have diſtinguiſhed them 
into birds inhabiting woods, plains, ſeas, 
rivers, lakes, &c. Others have diſtinguiſhed 


them from their food, into birds of prey, 


granivorous birds, &c. &Cc. 

But the methodical writers have  diſtin- 
guiſhed birds in another way. Linnæus has 
divided them after the form of their beak 
into fix orders, like the quadrupeds with 
which he has compared them. But theſe 
diviſions do not appear ſufficiently extenſive, 
eſpecially when we conſider that the number 
of ſpecies in birds is much more conſidera- 
ble than in quadrupeds, ſince M. de Buf- 
fon reckons the quadrupeds at two hundred, 
and the birds at fifteen hundred, or two 
thouſand, We ſhall therefore only mention 
in this place the methods of Klein and of 
Briſſon. | | 2 

Klein divides birds into eight families, 
after the form of their feet; the firſt under 
the name of didactiles, comprehends ſuch as 
have two digits on their feet; the oftrich is 
the only ſpecies in this divifion. The ſe- 
cond contains the fridactyles, ſuch as the 
caſuary, the buſtard, the lapwing, and the 
plover. The third contains the ttetradactyles, 
which have two digits behind and two be- 
fore; ſuch as the parokeet, the wood-pecker, 
the cuckcow, and the king-fiſher, The 

| fourth 
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fourth contains the retradactyles, three of 
whoſe digits are before, and one behind. 
This family is the moſt numerous of any, 
as it comprehends the birds which prey by 
day and by night, ſuch as the raven, the 
magpye, the ſtarling, the thruſh, the black- 
bird, the lark, the red-breaſt, the ſwallow, 
the titmouſe, the woodcock, &c. 

The fifth family contains the tetracłylet, 
whoſe three anterior digits are united by a 
membrane, and the poſterior at liberty. 
Theſe birds are called palmipedes; the gooſe, 
the duck, the ſea-maw, and the diver, com- 
poſe this family, The fixth includes the 
fetradattyles, whoſe four digits are united 
by a membrane. Theſe in latin are called 
planci. The pelican, the cormorant, the 
booby, and the anhinga, are arranged by 
Klein in this family. The ſeventh is com- 
poſed of ſuch as have only three digits, 
and theſe united by a membrane ; they are 
called the 7ridatFyles palmipedes. The guil- 
lemot, the penguin, and the albatros, belong 
to this family. Laſtly, the eighth claſs in- 
cludes the tetradactyles, whoſe digits have 
membranes fringed, or as it were - torn ; 
theſe are alſo called dactylobes. Coots, and 
ſome of the ſpecies of divers, compole this laſt 
family. The method of Klein, though more 
comprehenſive than that of Linnæus, is not- 
withſtanding attended with many difficulties 
in aſcertaining the genera, eſpecially _ 

| 0 
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of the fourth family; for which reaſon we 
think the method of M. Briſſon is to be pre- 
ferred. It muſt be confeſſed, however, that 
this laſt, in which the author has uſed all the 
characters together, as he has done with re- 
ſpect to the quadrupeds, appears very com- 
plicated at firſt ſight; but when it is re- 
duced into a table, as we have done, all its 
diviſions may be readily diſtinguiſhed; and 
any bird may be eaſily known by attending 
to the characters according to their arrange- 
ment. See table the third at the end of 
this volume. 


2 H Ar. W. 


Concerning Oviparous Quadrupeds, and 
| Serpents. 


LIN N AUS claſſed together, in his ſyſ- 
tem, under the denomination of am- 
phibia, the oviparous quadrupeds, ſerpents, 
and cartilaginous fiſhes: but M. Dauben- 
ton obſerves, that the word amphibious 
cannot be applied to any peculiar claſs of 
animals ; becauſe, if the expreſhon be ap- 
plied to animals who live as long as they 
pleaſe either in the air or in the water, there 
are none which poſſeſs that advantage; . 
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if it be applied to terreſtrial animals, which 
are able to remain a certain time in the wa- 
ter, or to aquatic animals, which are capa- 
ble of living a certain time in the air, all 
animals would be amphibious. He there- 
fore makes two orders of oviparous quadru- 
peds and ſerpents, and arranges the amphi- 
bia nantes of Linnæus among the fiſhes. 
The oviparous quadrupeds form the fourth 
order of animals in the diviſion of M. Dau- 
benton. Their organization is conſiderably 
perfect, ſince like the quadrupeds, cetaceous 
animals, and birds, which precede them, 
they have a head, noſtrils, and internal ears. 
But they differ in the following characters: 
1. They have but one ventricle in the heart. 
2. Their blood is almoſt cold. 3. They 
inſpire and expire the air at long inter- 
vals. 4. They are oviparous, and conſe- 
quently without breaits ; this laſt character 
1s common to them with the four orders of 
animals which follow them. Laſtly, the 
exiſtence of four feet without hair, is pecu- 
| Har to this order. | 
M. Daubenton remarks, that the ſeveral 
nera of this order of animals differ too 
much from each other, to admit of any ge- 
neral deſcription applicable to the whole. 
He therefore applies the general characters 
in the hiſtory of each genus ; as for example, 
at the words tortoiſe, lizard, toad, frog, 
&c. in the ſecond volume of the Natural 
Hiſtory 
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Hiſtory of Animals, which compoſes part 
of the Encyclopédie Methodique. 

As the methodical diſpoſition, and the cha- 
racters of the orders of oviparous quadru- 
peds, as laid down by this celebrated natu- 
raliſt, are the moſt accurate and complete of 

any which have yet come under my obſer- 
vation, I have united all the diviſions of M. 
Daubenton from the claſſes to the ſpecies ; 
becauſe theſe laſt are no more than a hundred 
in number. See the fourth table. i 

Serpents form the fifth order of animals 


in the diviſion of M. Daubenton. The 


ſcales with which they are covered, and the 
abſence of feet and fins characterize them very 
well. They have a head, noſtrils, internal 
ears, a fingle ventricle in the heart, the 
blood almoſt cold, their reſpiration is made 
at long intervals, and they lay eggs like the 
oviparous quadrupeds. Serpents have nei- 
ther neck nor ſhoulders, and the ſcales which 
cover them are of three kinds. They are 
either rhomboidal, and cover each other in 
the manner of tiles, which Linnæus calls 
ſquammæ; or they are of a long ſquare form, 
touching without covering each other; Lin- 
nzus calls theſe ſcuta: they are only obſery- 

able on ſerpents ; when they are very ſmall 
and of the ſame form they are called ſeut- 
tella; or laſtly, they conſiſt of rings encirc- 
ling the bodies of wo Tn as 18 ſeen 1 in the 
amphyſbena. 6 
perpabls, 
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Serpents, though without feet, ſometimes 
move with conſiderable ſwiftneſs, by leaning 
firſt on their anterior , railing up the 
middle, and bringing forward the poſterior 
part of their body; by which means they raiſe 
themſelves on their tail, and {pring to ſome 
diſtance, in order to ſeize their prey, They 
caſt their ſkia once or twice in the year. 
Some ſerpents are venomous; out of 
131 ſpecies noted by Linnæus, 23 are dan- 
gerous, according to that naturaliſt, All 
theſe animals, whoſe bite is venomous, have 
on each fide of the upper jaw, a tooth much 
larger than the others, together with a reſer- 
voir filled with a peculiar liquor, which 
paſſes into the wound through à perforation 
in the tooth. | 
It is eſtabliſhed, by the moſt authentic 
teſtimony, that ſome ſerpents are of a pro- 
digious ſize. Mr. Adamſon, from very exact 
data, fixes the magnitude of the largeſt ſer- 
pents at 4o or 50 feet in length, and a foot, 
or a foot and a half in thickneſs. M. Lau- 
renti has paid greater attention than any 
other naturaliſt to the claſlification of ſer- 
pents. He diſtributes them into ſeventeen 
genera ; but the difficulty of obſerving the 
diſtinctive characters, has prevented M. Dau- 
benton from adopting his method; this laſt 
naturaliſt has therefore followed Linnæus in 
the fifth table. I have inſerted the diviſions 
and characters of ſerpents from the genera to 
| 127 
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127 ſpecies, noted by M. Daubenton. See 
table the fifth. 152% 1 
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F IS HEs are animals very different from 
the foregoing : their interior organs are 
of a peculiar ſtructure, as we ſhall obſerve 
in our abridgment of phyſiology. They are 
diſtinguiſhed from other animals by their 
having no feet, but fins, by which they 
move in the water, and by their reſpiring 
water inſtead of air. It is much more diffi= 
cult to make obſervations on fiſhes than on 
other animals, and for that reaſon their na- 
tural hiſtory is in a much leſs advanced ſtate. 
In order to underſtand the methodical di- 
viſion which we propoſe after Artedi, Lin- 
næus, and Gouan, it will be neceſſary to 
take a curſory view of the anatomy of their 
external parts. The bodies of fiſhes may be 
divided into three parts; namely, the head, 
the trunk, and the fans. 

The head of theſe animals is differently 
formed. It is either flattened horizontally, 
er laterally, or elſe round; naked, or co- 
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vered with ſcales; ſmooth, or covered with 
aſperites, tubercules, & c. Their mouths are 
obſerved to have lips either of fleſh or of 
bone, with appendages, or ſoft and very 
moveable barbulæ; the teeth fixed either 
to the jaws, the palate, the tongue, or the 
throat; the eyes two in number, motionleſs, 
and without eyelids ; the perforations of the 
noſtrils double on each fide the opening of 
the gills or branchiæ; the opercula, or round 
triangular or ſquare bones deſigned to cloſe 
the aperture of the branchie ; the branchial 
membrane placed beneath the opercula, ſuſ- 
tained by ſeveral bones in the form of an 
arch, whoſe number varies from two to ten. 
This membrane is folded up beneath the 
opercula, and muſt be well examined with 
reſpect to its ſtructure and varieties, becauſe 
the characters of the genera are moſt com- 
monly taken from the number or form of 
its radii. 5 

The trunk is of various forms as well as 
the head ; it is either round, globular, long, 
flat, or angular. The obſerver muſt take 
notice of the lateral line, which ſeems to 
divide each fide of the body into two parts; 
the thorax placed beneath the gills at the 
commencement of the trunk, and contain- 
ing the heart and the branchiz ; the belly, 
whoſe ribs form the principal ſupports of 
the fins continued from the head to the 
tail, and which contains the ſtomach, the 
6 inteſtines, 


FISHES. 243 ; 


inteſtines, the liver, the air bladder, the 
parts of generation; the opening of the anus, 
which is common to the inteſtines, the 
bladder, and the generative parts; laſtly, 
the tail, which terminates the trunk, and 
is of various forms and magnitudes. | 
The fins, pinnæ natatariæ, are formed of 
membranes ſupported on ſmall radii, ſome 
of whicK are hard, bony, and terminate in 
a ſharp. point, which characterizes. the fiſhes 

called acanthopterygians, ſo denominated b 
Artedi; others are flexible, ſoft, obtuſe, 
and as it were cartilaginous, which charac-. 
terizes the fiſhes called malacoprerygiant 

Five ſorts of fins are diſtinguiſhed with re- 
ſpect to their ſituation ; the dorſal, the pec- 
toral, the abdominal, together with thoſe of 
the anus, and of the tail. | ogg 
The dorſal fin is impair ; it maintains the 
fiſh in equilibrium, and varies in ſituation, 
number, figure, proportion, &c. 
The pectoral fins are ſituated at the aper- 
ture of the gills; they are two in number, 
and perform the office of arms, and ſometimes 
of wings. They differ as to the place of 
their inſertion, extent, figure, &c. F 
The abdominal. fins are of the greateſt 
importance to be known, becauſe their fitua. 
tion has been aſſumed by the celebrated Lins 
nzus, as a diſtinctive character in the claſſifica · 
tion of fiches. Theſe fins are placed at the infe- 
rior part of the body, under the belly, before 
| Q 2 the 
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the anus, always lower and nearer to each 
other than the pectoral fins. They are fome- 
times wanting; and as Linnzus has com- 
pared them to feet, he calls thoſe fiſhes 
which are without them apodes; but they 
exiſt in the greateſt number of fiſhes. Their 
inſertion varies ; when they are placed for- 
ward or beneath the aperture of the gills, 
and the pectoral fins, they are called jugu- 
lar; and the fame name is likewiſe applied 
to the fiſhes in which it occupies this place. 
If they be attached to the thorax behind 
the opening of the gills, they are then called 
thoracic ; and the fiſhes which poſſeſs this 
ſtructure are diſtinguiſhed by the ſame name 
in the method of Linnzus. Laſtly, when 
. they are placed beneath the belly, nearer the 
anus than the pectoral fins, they are denoted 
by the name of abdominal, which term is 
likewiſe applied to the fiſhes diſtinguiſhed by 
this ſtructure. 

The fin of the anus is impair. It occu- 
pies either wholly, or in part, the region 
ſituated between the anus and the tail; it 
differs in form, extent, and number, though 
it has not been obſerved double, excepting 
in the gold fiſh of China. 

The tail fin is placed vertically at the 
extremity of the body, and terminates the 
tail. It is the rudder of the fiſh, or inſtru- 
ment by the various motions of which it 
changes its direction at pleaſure, It like- 


wiſe 
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wiſe exhibits many varieties in its form, 
adherence, connection, extent, &c. \ 


" 


Alfter theſe details reſpecting the external 
anatomy of fiſhes, we ſhall proceed to men- 
tion the methodical diviſions of naturaliſts 
Before the time of Artedi, no naturaliſt had 
attempted to arrange fiſhes in a methodical 
manner; though ſeveral methods were be- 
fore uſed for the claſſification of other ani- 
mals, This philoſopher propoſed a ſyſtem 
of Ichthyology, founded on the nature of the 
bones of the fins, whether hard or ſoft, 


inted or obtuſe, and on the form of the 


gills. He afterwards attempted to multi- 
ply the diviſions by attending to the other 
arts; but a premature death terminated his 
— Linnzus attempted to eſtabliſh an 
Ichthyologic method, from the various fitu- 
ations of the belly fins; and Mr. Gouan, a 
celebrated profeſſor 'at Montpelier, has very 
ſkilfully combined the two ſyſtems of Ar- 
tedi and Linnæus. This naturaliſt firſt di- 
vides fiſhes into ſuch as have their gills com- 
plete ; that is to ſay, conſiſting of an aper- 
ture and a complete branchial membrane, 
and thoſe which have their gills imperfect ; 
that is to ſay, wanting either the opercula, 
or the branchial membrane, or both. The 
firſt are afterwards diſtinguiſhed from each 
other by the form of their fins. Theſe parts 
are in fact compoſed either of hard and ſharp 
bones, or ſoft, and as it were cartilaginous 
Q 3 radii, 
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radii. Theſe differences conflitats three cafe 
ſes of fiſhes, namely, 1. The acanthoptery- 
plan. 2. The malacopterygiani. 3. The 

ranchioſtegi. In each of theſe clafſes of 
fiſhes, the belly fins are either wahting, vr 

laced at the neck, thorax, or belly. Mr. 

ouan has divided each. clafs into four or- 
ders; that is to ſay, apodes, Jugular, tho- 
racic, and abdominal. 

The diſtinctive characters of the genera, 
which immediately follow . theſe divifions, 
are founded on the form of the had, of the 
mouth, of the branchial membrane, and 
more particularly on the number of radii 
which ſupport this membrane. See Table VI. 
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JNSECTS are animals which are thaw 

by the form of their body, which is di- 
vided as it were into rings, and by two 
moveable horns which they have on their 
head, and are diſtinguiſhe by the name 
of antennæ. Inſects compoſe one of the 
moſt numerous claſſes of animals, doubt- 
leſs, on account of their minuteneſs for 
8 it 
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it has been obſerved, the ſmaller theſe 
creatures are, the more numerous is their 
production. The hiſtory of theſe animals 
is highly agreeable, and amuſing, and per- 
haps not the leaſt in * of utility; 5 
diſcoveries; reſpecting their properties — 
prove cxceoding. uictul i ia the darts, and in 
medicine. | 
The claſſes of. infects exhibit l 
with almoſt every other animal, with re- 
ſpect to their manners, form, W 
&c.' Some walk like quadruped s ; othe 
fly like birds ; Others *. ſwim, and iy 
in the water like fiſhes; and laſtly, there are 
others which leap, or crawl along, like certain 
reptiles. This analogy may, even be carried 
much farther, by a full examination of the 
ſtructure of their extremities, their mouth, 


their internal organs, &c. 


| Inſects externally,/confidered, re com- 
_ © poſed of three parts; namely, the head, bog 


_ + thorax, and the abdomen By 


Ihe head differs in its form, lap andip 
tion. It is ſometimes; very large, and ſome- 
times very: ſmall, with reſpect to the bulk 
of the inſet. : It is either round, ſquare, 
or long ; nn rough, tuberculated, or 
tufted with hair. We may obſerve the an- 
tennæ placed near the eyes, conſiſting of 
different articulated and moveable pieces, 
teſembling a — terminated either by 


a "_ 
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a point or a knob. The form of theſe 
organs muſt be carefully diſtinguiſhed, 
becauſe this character is almoſt always uſed 
to diſtinguiſh the genera. 2. The eyes; 
which are of two ſorts, either in facets, or 
reſembling net-work, ſmooth and ſmall. 
Theſe organs are very large in ſome inſects, 
and in others very ſmall. Their number 
is various; there are inſects which have 
only one eye, as the monoculus; others 
have two, five, or even eight, as for exam- 

le the ſpider, &. 3. The mouth; which 
is formed either of ſtrong and corneous jaws, 
moveable laterally, or conſiſts of a trunk of 
various lengths dilated, ſpiral; &c.; or a ſim- 
ple, cleft, &c, This part is frequently or- 
namented with ſmall moveable appendices, 


called antennulæ, to the number of two or 
four. ng i 22908 


The thorax is the ſtomach of inſects. It 
is placed between the head and the belly, 
and is either round, triangular, cylindric, 
thick, ſlender, &c. It may be conſidered 


as compoſed of ſix faces, like a cube, which 
- form it ſometimes has. The face, or ante- 


rior extremity, is hollowed to receive the 
head. This articulation is ſometimes made 
only by a part as ſmall as a thread, as in flies. 


The poſterior extremity is uſually rounded 


and articulated with the firſt ring of the abdo- 
men, and is ſometimes joined with this part 
only by a thread. The ſuperior ſurface i N 

ner 
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ther flat and ſmooth, rounded, prominent, 
with appendices, or tubercles, or terminated. 
by a kind of border, turned up, which conſti - 
tutes the thorax marginatus. The wings are 
attached at the poſterior part of this ſurface, 
Moſt inſects are provided with theſe organs; | 
but as they differ ſingularly from each other, 
and the principal diviſions of claſſes adopted 
by methodical writers are founded on theſe 
differences, it will be neceſſary to attend 
more particularly to them. N e 


: ; 014 ns 
The wings are either two or four in num- 


ber; among thoſe which have two tranſpa- 


rent wings, as the fly, the nat, &c. theſe 
wings always have beneath the place of their 
inſertion a ſlender thread terminated by a 
round button, called balancers, Halters, 
which is covered by a cohcave.,membra- 
nous ſubſtance. In a great number of in- 
ſects theſe two wings are very ſtrong, and 
folded up under hard, horny, moveable co- 
verings, called, ſheaths, or ehtra, Theſe | 
differ in form; ſome. cover the whole ab- 
domen ; others are, as it were, cut tranſ- 
verſely, and cover only a part; ſome are 
hard, and others ſoft, and moſt of them 
towards the top of the ſuture, or line, at 
which they are applied to each other, have 
a ſmall triangular piece affixed to the tho- 
rax, which is called ſcutellum; but this 
piece is wanting in ſome. Laſtly, in many 
inſects the elytra are faſtened together, and 
| are 
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are formed of one motionleſs piece. The 
wings are often four in number, and are thin 
membranes, and tranſparent, as in the li- 
bella, the waſp, &c.' or they are covered on 
each ſurface with a coloured powder, which, 
under the mictoſcope, appears to conſiſt of 
ſcales, placed oyer each other like tiles, in- 
r HOP COR ICQ LIOAOIAOS DI 
The inferior part of the thorax is irre- 
gular, conſiſting of ſeveral pieces faſtened to 
each other; and ſome of the are fixed to ĩt 
The number of legs varies in inſects; ſome 
have ſix, and others eight, Ike ſpiders“ 
others have ten, as the hornet. Laſtly; 
there are inſe&s'which have a much larger 
number; the wood-lice have ſixteen; and 
ſome of ſcolopendra, and centipedes, have as 
many as ſeventy, and one hundred and twen- 
ty, on each fide. Among thoſe which have 
no more than fix, eight, or ten, they are a 

attached to the thorax, according to Gebf. 
froy ; among thoſe which have a larger num- 
ber, ſome are inſerted in the rings of the 


belly. © 8 210040 a i 

| The leg of an inſect is alwyays compoſed 
of three parts; the thigh, which joins to 
the body, the leg, and the tarſus. There 
is often an intermediate piece between the 
body and the thigh. The tarſus is formed 
of many pieces, or rings, articulated toge- 
ther, whoſe number varies from two to five. 
In ſome inſects, the tarſus is more 9 

| able 


A 
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able in the fore than in the hiud feet; 
circumſtance which eſtabliſned an analogy 
between theſe creatures and many quadru- 
peds, whoſe fore · feet have a greater number 
of digits chan the hinder.” M. Geoffroy has 
availed himſelf of this character, in his di- 
viſion, | as we ſhall hereafter ſee. The tarſus 
18 terminated by two, four, or ſix, ſmall 
claws, or hooks, and is often furniſhed with 
bruſhes, or ſpungy balls, on its lower 

by means of ehich the inſect is capab ble of 
walking" on the moſt poliſhed ſabſtances, | 
fuch as glaſs, &. in any poſition.” 

On each ſide of the thorax, one or two 
oblon oval apertures are obſerved, which 
are caſed Ripraata, through winch, the in- 
ſect reſpires. 

The third part of inſeQs is he Aoi, 
It is moſt commonly co » oo of corneous 
rings, or half rings, which flip over one an- 
other; in ſome the rings are not obſerved, an 
the abtlomen appears to be formed of a ſin 
piece: it is uſually larger in males Wap k - 
males. The parts of generation are placed 
at its extremity ; a ſtigma is obſervable on 
the fide of each ring, except the two laſt. 
Many inſects have ſtings at the poſterior part 
of their abdomen, ſome of which are ſharp and 
piercing, others in the form of a ſaw, and 
ſome of that of a gimblet. They ſerve ei- 


ther as inſtruments of defence, or to pene- 
- -rrate 
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trate ſubſtances in which the inſets depoſit 
their eggs. i „ eilt 
The moſt ſingular phenomenon, in which 
inſects differ intirely from moſt other ani- 
mals, conſiſts in the changes of ſtate through 
which they paſs, or the metamorphoſes they 
are ſubjected to, before they become per- 
ſect inſects. There are ſome inſects, and 
almoſt all the claſs of aptera, which do 
not undergo theſe changes, but the. greats 
er number are ſubject to them; the, in- 
ſect does not come out of the egg with 
the form of the mother, but in 1 of a 
worm, with or without feet, the ſtructure 
of its head and the rings being exceedingly 
various. This firſt ſtate is the caterpillar ; 
under this kind of maſk, the inſect eats 
grows, moves, and changes its ſkin ſeveral 
times. When it has grown to its full ſize, 
it changes its ſkin for the laſt time, and no 
#3 longer appears under the form of a worm, 
mn but under a different form, called nympba 
. chryſalis, aurelia. 1 

M. Geoffroy diſtinguiſhes four kinds of 
nymphe : the firſt is that which does not 
reſemble an animal; a few rings only are 
obſerved at the lower part, and the upper 
part exhibits indiſtinct impreſſions of an- 
tennæ, legs and wings. The ſkin of this 
kind is hard, cartilaginous, and it has only 
a ſlight motion in its rings. The butterfly, 
phalæna, &c. are of this kind, 
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The ſecond kind of chryſalis admits of 
the parts of the perfect animal being diſ- 
tinguiſhed beneath a thin and very ſoft 
ſkin. It is motionleſs, like the forego- 
ing. Inſects with hard coverings to their 
wings, thoſe with four naked wings, and 
thoſe with two wings, afford en * 
this kind. 

The third ſpecies, is that whoſe parts'are | 
perfectly developed, and which move; ſuch 
are thoſe of the gnats and inſets which paſs 
the two firſt ſtages of their life in the water. 

Laſtly, the fourth ſpecies comprehends 
thoſe which reſemble he perfect inſets in 
the form of their body, their antennæ, and 
paws : theſe nymphæ move, and eat; they 
differ from perfect inſets only in the 
want of wings, and in their being incapable 
of procreating. The nymphz of the libella, 

of the bug, o ane and of crickets, 
&c. are of this kind. 

Inſects, like other animals, were only diſ- 
tinguiſhed by the ancient naturaliſts from 
the places of their habitation, No one be- 
fore the time of Linnæus attempted to diſ- 
poſe them methodically, according to diſtin= 
guiſhing characters. After Linnæus, to whom 

we are indebted for the firſt ſyſtematic - divi- 
lion of theſe animals, M. Geoffroy attempt- 
ed to claſs them in a more accurate manner; 
his diviſion of ſections in genera is a maſter- 
piece of the kind, for preciſion, accuracy, 


and 
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and perſpicuity : we ſhall therefore follow 
his ſyſtem. M. Fabricius has fince availed 
himſelf of the form of the jaws to divide 
inſects. 

M. Geoffroy divides inſects into; fix ſec- 
tions, according to the abſence, the number, 
and the ſtructure of the wings: the firſt 
ſection includes the coleoptera, or inſets 
whoſe wings are covered with caſes. Their 
mouth, which is armed with two lateral 
and corneous mandibles, forms likewiſe a 
general character of this ſection. The May- 
bug exhibits both theſe characters. 

The ſecond ſection comprehends the Be- 

era, Whoſe ſuperior wings are either 
in a ſmall degree thick and coloured, or 
rather hard and opake; but as the character 
of the wings is not firongly marked in this 
ſection, it is replaced by that of the mouth, 
which is conſtant. This mouth is a long 
and ſlender trunk, turned inwards between 
the feet : the wood-bug and the cicada are 
of this ſection. 

The third ſection is compoſed of tetrap- 
tera, with farinaceous wings, the four wings 
being coloured by a ſcaly powder. Theſe 
have a trunk more or leſs long, and often 
of a ſpiral form, as in the butterfly: Lin- 


nzus calls theſe lepidoptera. 


In the fourth ſection are placed the fe- 


traptera, with bare wings. Their four 


wings are membranous, and their mandibles 
are 


Ide rs. . As 
are hard: the waſp is of this kind. Linnæus 
has made two orders of theſe inſets ; name- 
ly, the neuroptera, whoſe anus has no 
ſting, and whoſe wings have nervous 
marks; and the &ymenoprerea, which have 
the anus armed with a ſting, and the wings 
' membranous, without any very apparent 
nerves. 

The fifth ſection contains the diptera, 
or inſects with two wings; their mouth is 
moſt commonly in the form of a trunk, and 
they have ballancers under the inſertion 'of 
their wings. 

Laſtly, in the fixth and. laſt ſection ans” | 
claſſed, the aptera, or inſets without Wings, 
ſuch as the ſpider, the louſe, &c. 

Beſides theſe primary. diviſions, M. Geaf- 
froy has eſtabliſhed others, to facilitate the 
diſtinction of inſects. See Table VII. | 
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& HN A P. VII.,. 
Of Worms. 


Wonne are ſoft animals, of a ve 
different form from inſects, with 
which they have been confounded by ſeve- 
ral naturaliſts, their organization being leſs 
rfect than that of thoſe animals. They 
ave no bones, properly ſpeaking; and their 
members are not conſtructed like thoſe of 
inſets, neither are they, like them, ſubject 
to paſs through different ſtates: Their or- 
gans, deſtined for the purpoſe of generation, 
ate not known; many worms have no head 
perfectly formed; and laſtly, the abſence of 
feet and ſcales diſtinguiſh them from all 
other creatures. The claſs of worms is the 
moſt numerous, and the leaſt known, of all 
animals. There are few organic ſubſtances, 
either living or dead, in which certain worms 
are not found, that ſubſiſt and are nouriſhed 
within them. Moſt naturaliſts have placed 
worms and polypi in the ſame claſs ; but it 
would perhaps be better to ſeparate them, 
ſince their internal ſtructure and functions 
rfectly diſtinguiſh them from each other. 
e know that moſt worms contain a —_— 

an 
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and veſſels, but nothing fimilar has been diſ- 
covered in polypi. The worms we now ſpeak 
of muſt not be confounded with the /arve 
of inſects or caterpillars, which have likewiſe 
been called worms, merely on account of their 
form. Their head, furniſhed with mandi- 
bles, and their legs, which are more or leſs 
numerous, conſiſting commonly of ſix, af 
ford characters by which they may be cafily 
diſtinguiſhed, 7 6 SAIL 
Worms have a confiderable degree of ac- 
tivity, and in general love moiſture; Some 
have not a head which can be eaſily diſtin- 
guiſhed 3 moſt of them are hermaphrodites. 
Such as have a head; have two moveable 
horns, which they can retract, and are called 
tentacula. All the worms, of which we are 
now giving an abridged account, have the 
property of being re-produced, when cut 
through; a circumſtance which ſhews, that 
their organization is ſimple, and reſembles 
that of polypi. e = 
This claſs of animals may be divided into 
four ſections: the firſt contains the naked, 
or bare worms, whoſe organization is beſt 
known, and which in their leading character 
reſemble other animals; in the ſecond, we 
ſhall place worms which have a teſtaceous 
covering, or ſhell-worms ; their organs are 
leſs known than thoſe of the former ſection 
the valuable reſearches of Mr. Adanſon 
Volt IV; 186 7 1: 24217 1980Ves 
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rove, however, that their ſtructure reſem- 

bles that of naked worms. The third ſection 
will contain worms with a cruſtaceous co- 
vering; their organization is not ſo well 
known as that of the foregoing, their ex- 
ternal form and the ſtructure of their mouth 
only having been examined. And laſtly, 
the fourth ſection will include the polypi. 
The methodical diviſions of theſe different 
ſections have already afforded employment to 
many naturaliſts; Liſter, Linnæus, Klein, 
Ellis, Pallas, D'Argenville, are thoſe of 
whoſe aſſiſtance we have availed ourſelves; in 
the imperfect diviſion exhibited in our eighth 
table. "Gon Table Y 8 9 765 
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CHAP. vm. 


The F unctions of As conſidered, from 
Man to the Polypus. | 


T* E characters peculiar to living and 
organized bodies, conſiſt, as we have 
already — in the different functions 
executed by means of their organs. We 
have conſidered thoſe of vegetables; the or- 
der we have adopted now leads us to the 
functions of animals 


. That part of the art of medicine, in which 
- c 
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the functions of animals are examined, is 


called phyſiology. This uſeful and valuable 
ſcience ought not to be confined'to the ſingle 
conſideration of the human ſpecies, but ſhould 
be extended to all animals : in'this point of 
view, we ſhall garen pale! over the animal 
kingdom. 
The functions of animals are redueible 0 
che following: 
I. Circulation. | 
II. Secretion. ol DIJ- hun 
III. Reſpiration. 5 . 
IV. Digeſtion. - 13115 , 
V. Nutrition. © eie 
VI. Generation. 
VII. Irritability. 
VIII. Senſation. | 
Theſe different functions are obſerved " | 
man, quadrupeds, cetaceous animals, birds; 
fiſhes, oviparous quadrupeds, ſerpents, and 
inſects. Worms and polypi do not poſſeſs 
them all, neither do ſerpents nor inſects 
poſſeſs them in the ſame degree. ö 
I. The circulation is one of the moſt im- 
portant functions. It is indiſpenſably ne- 
ceſſary to maintain life. The organs by 
which it is performed, are the heart, the ar- 
teries, and the veins. f 
The heart is a conical mulele. worth 
the apex of 'which are two cavities, called 
ventricles ; and at its baſe, two other veſſels, 


2 * * 


called aurieles. A large artery, named the 


R 2 aorta, 
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aorta, iſſues from the left ventricle, and 

diſtributes the blood to the various parts of 
the body ; another artery, of equal magni- 
tude, iſſues from the 2 8 ventricle, which 
is called the pulmonary artery, becauſe it is 
ſpread into ramifications in the lungs. The 
right auricle receives the blood which re- 
turns from every part of the body, by the 
two venz-cavz ; whence the fluid paſſes into 
the right ventricle : from this laſt it is tranſ- 
mitted-to the lungs, by the pulmonary arte- 
ry, and is returned, by the pulmonary veins, 
into the left auricle, and thence to the left 
ventricle, from which it is propelled to all 
the parts of the body through the aorta. This 
motion, as it takes place in man, conſtitutes 
two kinds of circulation ; that of the whole 
body, and the pulmonary circulation. The 
latter was known before the former. Har- 
vey, an Engliſh phyſician, diſcovered the 
general circulation. 

This function is performed in quadrupeds, 
cetaceous animals, and birds, abſolutely in the 
ſame manner as in the human ſpecies. In 
fiſhes, the heart has but one ventricle, and the 
lungs, or gills, do not receive blood, by 
means of a peculiar cavity of the heart. Rep- 
tiles reſemble fiſhes in this reſpect. The heart 
of inſets and worms conſiſts of a ſeries of 
nodules, which contract one after the other; 
their veſſels are very ſmall, and their blood 
cold and colourleſs. Polypi haye * 
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heart nor veſſels; and are inferior to vege- 
tables, with reſpect to this function. 
II. Secretion is a function, by which dif- 


ferent organs ſeparate, from the blood, juices 


deſtined to particular uſes, as the bile in the 
liver, &c. This function is one of the moſt. 
general in animals, and is found in all the 
claſſes; but it is not poſſible to attend to it in 
each, without entering into too long a detail. 
It will therefore be ſufficient to obſerve, that 
in all animals, which have a true circulation, 
the ſecretions follow the ſame laws as in man; 
and that it even appears to take place in moſt. 
animals which have not a heart. Beſides the 
analogy that neceſſarily ſubſiſts between man 
and animals which have the ſame organs, with 
reſpe& to the functions we are treating of, 
certain claſſes of animals exhibit peculiar ſe- 
cretions, which are not performed in the hu- 
man ſpecies ; ſuch are the muſk and civet in 


quadrupeds, ſpermaceti among cetaceous ani- 


mals, the oily fluid, with which birds ſmear 
their wings, the virulent fluid of the viper, 
the adhefive fluid of the ſcales of fiſhes, the 
acrid and acid juices of the bupreſtis, ſtaphy- 
lini, ants, and waſps, among inſects; the viſ- 
cous mucilage of ſnails, the colouring juices 
of the purple fiſh or murex, and a great many 
others, which the natural hiſtory of each ani- 
mal diſplays. 4 COL ö 

III. Reſpiration, conſidered in all animals, 
is a function intended to ws the blood into 


contact with the fluid they inhabit: men and 


R 3 quadru- 


9 


262 ANIMAL FUNCTIONS: - 


quadrupeds, for this urpoſe, have an' organ 
called the lungs. This viſcus conſiſts of a 
collection of hollow veſicles, which are form- 
ed by the expanſion of a membranous and 
cartilaginous tube, called the arteria trachea, 
and of blood-veſſels, which form a great 
number of areolæ at the ſurface of the bron- 
chial veſſels: theſe veſicles and: veſſels are 
ſuſtained by a cellular, looſe, and ſpungy ſub- 
ſtance, which forms the parenchyma of the 
lungs. The air diſtends the veſſels by inſpi- 
ration; the baſe of the vital air of the atmo- 
m— appears to combine with a principle 

iſengaged from the blood, and forms the 
cretaceous acid, which is expired, together 
with the mephitis. The matter of heat, ſe- 
parated from the vital air, unites with the 
blood, and reſtores thoſe properties which it 
had loſt in paſſing through the body. 

This function is performed in the ſame 
manner in cetaceous animals; excepting, 
however, that as there is an immediate com- 
munication: between the auricles, theſe ani- 
mals are capable of remaining a conſiderable 
time without reſpiring. 

Though the reſpiration in birds deu 
Jagous to that of the animals laſt treated of, 
yet it appears to bs much more extenſive. 
Anatomiſts have diſcovered, in the abdomen 
of birds, ſpungy veſicular organs, which 
communicate with their lungs ; and theſe laſt 
extend even into the bones of the wings, 
| 41 - which 
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which are hollow, and without marrow, by 
a channel placed at the —_ parts of the 
breaſts, and which opens the ſuperior 
part of the os e This ha appy Ait. ) 
covery of Mr. Camper teaches us, t at the 
air paſſes from the lungs of birds into the 

bones of their wings; and that this fluid, 
rarefied by the heat of their bodies, renders 
them 1 light, and e afliſts NY: 
flight.* 

Fi ithes have güne or brackhies; instead ef , 
lungs ; theſe organs are formediof membra- 
nous fringes, diſpoſed" on a bony arch, and 
charged With a very great quantity of blood 
veſſels. The water enters by the opening 
of the mouth of fiſhes ; paſſes through the 
fringes, which are by that means ſeparated 
from each other; preſſes" and agitates the 
blood, and paſſes out through apertures ſi- 
tuated at the two lateral and poſterior parts 
of the head, on which two moveable — 
valves, called opercula, are placed, and ſuſ- 
tained by the branchial membrane. Du- 
verney ſuppoſed that the brachiæ ſeparate the 
air contained in water. M. Vioꝗ d' Azir, 
who has paid great attention to the anatomy” 
of fiſhes, thinks, that the water performs” 
the office of: air in ihe rr af theſe ani 


9 + & 4 


* This is doubtful. "See Mr. john Hunter's ain 
of certain receptacles of air in bi IS, W which communicate 
with the lungs. Philoſ. rr 1: vol. 74 for the 
* 1774. . 4 2 al b enen 

R 4 — 
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mals. It is certain, that as fiſhes. do not 

reſpire air, and convert it into cretaceous 

acid, their blood does not poſſeſs the degree 

of heat, which the air gives to ſuch animals 
ſpire it. comet!) , Hoy 

| InſQs have no lungs ; they have two 

tubes, or trachee, placed along the back, 


from which; on each fide, other ſmaller 


tubes iſſue forth, and terminate at the lateral 
part of each wing, by a ſmall cleft, called 
ſtigma. Theſe ſtigmata appear rather to be 
deſigned to emit ſome elaſtic fluid, ſince in- 
ſecs do not quickly die in a vacuum; though 
they have convulfons, and expire in a few 
inſtants, if the ſtigmata be covered with oil 
or varniſh, Worms have an organization 
Rill leſs perfect. No kind of reſpiration has 
been obſerved in polypi, which, with reſpe& 
to this function, are leſs perfect than vege- 
tables, in which we have obſerved the tra- 
cheæ. | 6}... 
IV. Digeſtion conſiſts in the ſeparation of 
the nutritive matter contained in food, and 
its abſorption, by peculiar veſſels, called 
chyliferous. It is performed in a channel, 
which is continued from the mouth to the 
anus, and which, in man, in enlarged to- 
wards the upper part of the abdomen. 
This enlargement is called the ſtomach. 
The alimentary canal afterwards becomes 


_ narrower, is turned in different direc-. 


tions, and is diſtinguiſhed by . the nm | 
0 
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of the inteſtines. This long tube, which is 
formed of muſcles and membranes, retains 
the aliments, ſo as to extract all the nuttri- 
tive matter they contain, There are like - 
wiſe other glandulous organs, near the ſto- 
mach, whoſe office is to prepare the fluids: 
requiſite to ſtimulate the ſtomach and inteſ- 
tines, and to extract the nutritive part of 
the food: theſe organs are the liver, the 
ſpleen, and the pancreas. The bile and 
pancreatic juice flow into the firſt inteſtine, 
called the duodenum, and mix with the 
food. Before this mixture is performed, the 
aliments are diſſolved in the ſtomach, by the 
gaſtric juice. ur 
The whole courſe of the inteſtines is co- 
vered with vaſcular apertures, deſtined to ex- 
tract the chyle. Theſe veſſels convey. it into 
the receptaculum lumbare, in the thoracic 
duct, and the chyle is poured into the left 
. ſubclavial vein, in which it mixes with the 
blood. Such, in a few. words, are the me- 
chaniſm and phenomena of digeſtion in man. 
Quadrupeds differ greatly in the form of 
their teeth, ſtomach, and inteſtines :, ſome of 
theſe animals, as the ant-cater, and the ſcaly 
lizard, which live on ſoft food, have no teeth; 
others, ſuch as the ſloth and the armadillo, 
haveonly grinders; others, as theelephant, and 
ſea-cow, have molar and canine teeth ; laſtly, 
the greater number have the three kinds of 
teeth, molar, canine, and incifive ; but their 
number, 
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number, poſition, and ſtrength, are ſubje& to 
great variations. The moſt ſtriking circum- 
ſtance in this various ſtructure ' of the teeth, 
is, that, according to the remark made by 
Ariſtotle, Galen, &c. there is a conſtant re- 
lation between the number and poſition of 
theſe bones, and the form of the ſtomach. 
In fact, all quadrupeds, which have inciſive 
teeth in both jaws, as the horſe, the ape, 
the ſquirrel, the dog, the cat, have no more 
than one membranous ventricle, as in man; 
the anatomiſts call theſe animals monogaſ- 
trica : and in theſe the digeſtion is perform-' 
ed abſolutely in the ſame manner as in the 
human ſpecies. uadrupeds, which have 
inciſive teeth only in the inferior jaw, are poly- 
gaſtrica, and ruminating ; ſuch are the camel, 
the goat, the ram, the ox, the ſtag, &c. Theſe 
quadrupeds, which are uſually biſulc, and 
armed with horns, have four ſtomachs; the 
firſt, called in oxen the paunch, is thelargeſt, 
and is divided into four other cavities; it 
receives the aliments at the ſame time with 
the ſecond, which opens into the paunch by 
a large orifice. The herbaceous aliments, 
contained in theſe organs, dilate, and the air 
becomes rarefied; the nerves of theſe viſeera 
are ſtimulated, and an anti-periſtaltic motion 
is excited, which returns them, through-the 
oeſophagus, into the mouth; where they are 
again maſticated by the molar teeth, — — 
12 a ks Mia c 1:-4 V1 GUO 
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daced into a kind of ſoft paſte. In this ſtate, 
together with the drink, they are conducted, 
by a new deglutition, into the third ſto- 
mach, called the omaſus, by means of a 

duct paſſing from the "oeſophagus to this laſt 
ventticle. Laſtly, they paſs ftom the omaſus 
into the fourth ſtomach, where they are truly 
digefted. The inteſtines of ruminating ani- 
mals, are like wiſe much more extended than: 
thoſe of monogaſtrie quadrupeds. Cetaceous 
animals perfectly reſemble theſe! laſt, in the 
mechaniſm of the now treated of function. 
Birds differ from each other in the ſtructure 
of their ſtomach; in ſome it is membranous, 
and in others fleſhy, or muſcular. The firſt 
ſort, whieh may be called Shmenogaſtrica, 
are carnivorous ; all birds of prey are of this 
ſpecies. Their ſtomach contains a very ac- 
tive juice, capable of ſoftening bones, ac-! 
cording to the experiments of Reaumur: 
their bile is likewiſe very acrid. The ſe- 
cond, which may be called miagaſtrica, ſub- 
ſiſt only on grain; their ſtomach is formed 
of a quadrigaſtric muſcle, armed with a hard 
and thick membrane, proper for trituration: 
theſe birds have likewiſe a double caecum. 

 Fiſhes-have a membranous long ſtomach, 
with many appendices ;: their inteſtines are 
in general ſhort; ''Reptiles exhibit the ſame 
ſtructure; their ſtomachs are capable of an 
aſtoniſhing: degree of diſtenſion. Serpents 
are often ſeen to - ſwallow intire animals, 
much larger than themſelves, 


Inſects 
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Inſects have a ſtomach, and inteſtines, 
which are well organized. Swammerdam 
and Perrault affirm, that the mole cricket has 
four ſtomachs, Their ſtomachs are divided 
into four cavities, as may be eaſily ſeen by 
diſſecting this inſet, which is very common, 
and much feared by gardeners. Worms haye 
a very irregular ſtomach, and likewiſe ſmall 
inteſtines. The polypus ſeems to be merely 
a ſtomach, for it digeſts very quickly : the 
ſame aperture ſerves this creature both as 
mouth and anus. | 

V. Nutrition is a conſequence of digeſtion 
and circulation, As the ſolids always loſe, 
or become diminiſhed, by the motions they 
perform, and require to be repaired, this is 
performed by nutrition. In the early part 
of life, they increaſe in bulk, and the ani- 
mal grows. The cellular membrane is uſu- 

ally conſidered as the organ of this function, 
and the lymph as the fluid proper to reſtore 
the ſolids. It appears, nevertheleſs, that 
each organ is nouriſhed by a peculiar and 
proper matter, which it ſeparates, either 
from the blood, the lymph, or ſome other 
fluid which paſſes through it. For example; 
the muſcles are maintained by the fabrous 
matter, which they ſeparate from the blood ; 
the bones extract calcareous phoſphoric ſalt, 
and lymphatic matter ; the pure ly dries 
in laminz on the cellular texture; con- 

| crefſible 
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creſſible oil being at the ſame time depoſited. 
Each organ, therefore, is nouriſhed in a 
peculiar manner, and in each, nutrition is 4 
true ſecretion. Quadrupeds and cetaceous 
animals perfectly reſemble man, with regard 
to this function. The ſame remark applies 
alſo to birds: but it is performed much leſs 
quickly with fiſhes ; for which reaſon theſe 
animals live a very long time : the age of 
ſome of them is not known ; but in general, 
the ſlower the nutrition and the growth, the 
longer the life. Ft es 
Inſects exhibit nothing remarkable with 
regard to this function. It muſt only be 
obſerved, that they grow only in the form 
of larvæ, and not in that of the chryſalis, 
or of the perfect inſet. _ Swammerdam 
and Malpighi have proved, that the larya 
contains a perfect inſet, ready formed be- 
neath a number of ſkins. The caterpillar 
likewiſe contains the butterfly, whoſe wings 
and feet are doubled up. | 70 
In worms and polypi, nutrition is per- 
formed in the cellular membrane, and is 
likewiſe performed in vegetables, by means 
of the reticular and veſicular membranes. - 
VI. Generation, conſidered in all animals, 
is performed in many different manners ; 
moſt of them have different ſexes, and re- 
quire, conjunction. Such are the human 
pecies, quadrupeds, and cetaceous animals. 
The females of quadrupeds haye a matrix, 
ſeparated 
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ſeparated into two cavities, uterus bicornis, 
and a confiderable number of teats; they 
have not the menſtrual flux; moſt of them 
bear ſeveral young atatime; the time of their 
geſtation is ſhorter; ſeveral have a peculiar 
membrane to receive the urine of the fœtus; 
this membrane is called allantoides. 
The generation of birds is very different. 
The males have a very ſtrong and imperfo- 
rated genital organ, which is often double. 
The vulva, in females, is placed behind the 
anus; the ovaria have no matrices; and 
there is a duct, for the purpoſe of convey- 
ing the egg from the ovarium into the in- 
teſtines; this paſſage has been called ovrduc- 
tus. The egg of pullets has exhibited un- 
expected facts to phyſiologiſts, who have ex- 
amined the phenomena of incubation. The 
moſt important diſcoveries are thoſe of Mal- 
pighi and Haller. The latter found the 
chicken, perfectly formed, in eggs which 
were not fecundated. - 3 
There is no determinate conjunction among 
fiſhes ; the female depoſits its eggs on the 
fand, over which the male paſſes, and emits 
its ſeminal fluid, doubtleſs for the' purpoſe 
of fecundating them ; theſe eggs are hatch- 
ed after a certain time. 1 
The males of ſeveral oviparous quadru- 
peds have a double, or forked organ, A- 
mong ſerpents, the viper is not viviparous. 
Inſects alone, exhibit all the varieties 

| | which 
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which are obſerved in other animals. There 
are ſome, and indeed the greatet number, 
which have the ſexes in two ſepatate in- 
dividuals; among others, the re- production 
is made either with or without conjunction, 

as in the vine-fretter, Puceron; one of theſe 
inſets confined alone beneath a glaſs, pro- 
duces a great number of others. Mr. Bon- 
net has eſtabliſhed this fact, by experiments 
very carefully repeated. The organ of the 
male is incloſed in the abdomen, and may 
be cauſed to appear, by lightly preſſing the 
extremity of this part. It is uſually armed 
with two hooks, to ſeize the female. The 
place of theſe organs is greatly varied; with 
ſome it is at the upper part of the belly, 
near the breaſt- plate, as in the female of the 
dragon- fly; in others, it is at the extremity 
of the antenna, as in the male ſpider. In- 
ſects multiply prodigiouſly, and are almoſt | 
oviparous, except the wood-louſmGe. 

Worms are hermaphrodites ; each "A 
vidual has two ſexes; and the conjunction is 
double, as is obſerved in the carth- worm 
and the ſnail. | 

Mr. Adanſon adds, that bivdves; ſhell 3 
animals, or concha, have no organs of ge- 
neration, and reproduce their young without 
conjunction; theſe worms are viviparous. 
Univalves, or ſnails, are oviparous; the ſmall 
G N _ iſſue from the Fg. | 
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ſeparated into two cavities, uterus bicornis, 
and a confiderable number of teats; they 
have not the menſtrual flux; moſt of them 
bear ſeveral young ata time; the time of their 
geſtation is ſhorter ; ſeveral have a peculiar 
membrane to receive the urine of the fetus ; 
this membrane is called allantoides. 

The generation of birds is very different. 
The males have a very ſtrong and imperfo- 
rated genital organ, which is often double. 
The vulva, in females, 1 is placed behind the 
anus; the ovaria have no matrices; and 
there is a duct, for the purpoſe of conyey- 
ing the egg from the ovarium into the in- 
teſtines ; this paſſage has been called oviduc- 
tus. The egg of pullets has exhibited un- 

expected facts to phyſiologiſts, who have ex- 
. — the phenomena of incubation. The 
moſt important diſcoveries are thoſe of Mal- 
pighi and Haller, The latter found the 
chicken, perfectly formed, in eggs which 
were not fecundated. kW” 

There is no determinate conjunction among 
fiſhes ; the female depoſits its eggs on the 
ſand, over which the male paſſes, and emits 
its ſeminal fluid, doubtleſs for the purpoſe 
of fecundating them; ; theſe eggs are Ruch: 
ed after a certain time. 

The males of ſeveral oviparous quadru- 
peds have a double, or forked organ, A- 
mong ſerpents, the viper is not viviparous. 

Inſects alone, exhibit all the varieties 
which 


ANIMAL FunsTtons. 291 


which are obſerved'in other animals. "There 
are ſome, and indeed the greater number, 
which have the ſexes in two ſeparate in- 
dividuals; among others, the re- production 
is made either with or without conjunction, 
as in the vine- fretter, Puceron; one of theſe 
inſects, confined alone beneath a glaſs, pro- 
duces a great number of others. Mr. Bon- 
net has eſtabliſhed this fact, by experiments 
very carefully repeated. The organ of the 
male is incloſed in the abdomen, and may 
be cauſed to appear, by lightly preſſing the 
extremity of this part. It is uſually armed 
with two hooks, to ſeize the female. The 
place of theſe organs is greatly varied; with 
ſome it is at the upper part of the belly, 
near the breaſt- plate, as in the female of the 
dragon- fly; in others, it is at the extremi 
of the antenna, as in the male ſpider. In- 
ſets multiply prodigiouſly, and are almoſt 
oviparous, except the wood-louſe.:' 

Worms are hermaphrodites; each indi 
vidual has two ſexes; and the conjunction is 
double, as is obſerved in the W 
and the ſnaiil. 

Mr. Adanſon adde, that bite thell 5 
animals, or concha, have no organs of ge- 
neration, and reproduce their young without 
conjunction; theſe worms are viviparous: 
Univalves, or ſnails, are oviparous; the ſmall 
Ns ane "on iſſue from the 5 
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of the mother, or from eggs, have their 
ſhell ready formed. 301 

Polypi are the ſingular animals, with 
reſpect to generation; they are reproduced 
by buds, or offsets: a bud is ſeparated from 
each vigorous polypus, which is fixed to 
ſome neighbouring body, and grows: po- 
lypi are likewiſe found on their ſurface, in 
the ſame manner as branches iſſue from the 
trunks of trees. Tart a 

The mere phenomena of generation compoſe 
the whole of our knowledge of the ſubject; 
and all the ſyſtems invented to explain this 
myſtery are attended with inſurmountable 
difficulties : they may be ſeen collected in 
the Phyſiology of Haller, the Venus Phyſi- 
que of Maupertuis, and the Natural Hiſtory 
of Buffon. Mr. Bonnet has treated largely 
on this ſubject, in his conſiderations on or- 
ganized bodies. M. De Buffon has given 
an ingenious ſyſtem, which may be ſeen in 
his work. 

VII. Irritability is the property which 
certain organs, called muſcles, poſſeſs of con- 
tracting or ſhortening, by the action of any 
ſtimulus which 4 them. Mr. Haller 
has proved this valuable doctrine in the moſt 
perſpicuous manner. The muſcles of man, 
of quadrupeds, of cetaceous animals, and of 
birds, reſemble each other; they are all alike 
red, compoſed of fibres, united in bundles 
of different forms, covered with 3 
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loured n called aponeuroſes, and 
terminated by flat, or round cords, named 
tendons. 0 

The muſcles of fiſhes are „hide tha much 
more irritable than thoſe which are red. 
The irritability in oviparous quadrupeds and 
ſerpents is ſtill ſtronger, and laſts a long 
time after the death of the animal. This ap- 
pears to be a common property in all animals 
whoſe blood is cold; whereas, | in animals 
which have warm blood, it r e in 
proportion as that fluid cools. | 

Inſects have their muſcles placed within 
their bones, which are hollow, and of the 
nature of horn. This ſtructutre may be well 
obſerved in the hollow thigh of the large 
gen graſshopper, and may likewiſe be W 

y obſerved in the lobſter. e 20 

The muſcles of worms are very pale, and 
irritable; they are likewiſe very ſtrong in 
covered worms, which a a e- ſhell 
to carry. | 

Polypi are very mini they contra 
into a fingle point, and move their arms 
with Giga agility; yet their ſtructure 
does not appear to be muſcula. 

It is from the property off irritability that 
animals poſſeſs the power of tranſporting 
themſelves from place to place, and of per- 
forming a great number of motions, to re- 
move noxious things, and to obtain thoſe 
which are uſeful. The hiſtory of this func- 
Vol. IV. 8 tion 
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tion ought, therefore, to include- that of 
animal motions. Standing, walking, leap- 
ing, flying, creeping, or ſwimming, are 
combined actions, or the reſults of muſcular 
contractions, in each claſs of animals. An 
explanation of theſe, would require a de- 
ſcription of the extenſor muſcles of the 
thigh of man, for ſtanding ; that of the ex- 
tremities of the figure of the body; the long 
and acute face, and the thorax, laterally - 
compreſſed, in quadrupeds, for leaping ; of 
the ſtructure of the feathers, the ſternum, 
the pectoral muſcles, the beak, the tail, 
and the interior texture of the bones, of 
birds, for flying. In this hiſtory, likewiſe, 
it would be neceſſary to conſider at large, 
the muſcular annuli, the ſcales, or the tuber- 
cules, which anſwer the purpoſe of feet in 
reptiles ; the form of the 8 the ſtructure 
of the fins, of the air- bladder, and its com- 
munication with the ſtomach, in fiſhes ; and 
in inſects, the ſtructure, number, and poſi- 
tion of the feet, the appendices of the tarſus, 
the form, poſition, and nature of the wings, 
the ballancers, &c. But it is ſufficient, in 
this place, to have ſhewn the importance of 
theſe conſiderations, and ſuch as peculiarly 
deſerve the attention of the phyſiologiſt. 
Laſtly, there is another conſideration, 
which does not appear to have been ſuffi- 
ciently attended to; namely, that a muſcle 


may be regarded as a ſecretory organ, appro- 
priated 


* 
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priated to the ſeparation of the fibrous and 


irritable matter, of which we ſhall elſewhere 


ſpeak; and that the imperfections of this 


kind of ſecretion ought to be very carefully 


obſerved by phyſicians. We ſhall reſume this 


ſubject in our examination of the blood. 
VIII. Senſibility is a function, by means of 
which animals experience the ſenſations of 
pleaſure and pain, according to the nature 
of the bodies which are in contact with their 
organs. The ſenſes depend on the brain, 
the medulla allongata, the ſpinal marrow, 
and the pairs of nerves, which iſſue in great 
numbers from theſe three foci; without theſe 
organs, ſenſibility could not exiſt. In order 
to underſtand the mechaniſm of this func- 
tion more readily, we may divide into three 
regions, thoſe organs which are continued, 
and ſeem to form but one, which phyſio- 


logiſts have called the ſenſible man: theſe 
three regions confiſt of the brain, the ce- 


rebellum, and the medulla allongata; the 


middle or part of communication conſiſts of 


the nervous fibres, and the ſenſitive expan- 
hon, or dilated extremity, of the nerves. This 
extremity exhibits various forms in different 
organs; in ſome it is membranous and re- 
ticular, as in the ſtomach and inteſtines; in 


others, it is ſoft and pulpy, as at the bottom 


of the eye, and in the labyrinth of the in- 
ternal ear: in ſome ſituations, it has the form 
of papillæ, as beneath the ſkin, on the 

7 Ro | tongue, 
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tongue, and on the glands, &c. and in others 
it is ſpread into long, ſoft, and flat fibres, 
as in the naſal membrane of Sehneider. 
The brain in man is larger and better or- 
nized than in other animals, and is the cauſe 
of his underſtanding. In quadrupeds it is 
much ſmaller ; but on the other hand, their 
nerves are more ſenſible, and their ſenſes more 
acute, eſpecially that of ſmell, the organ of 
which is much dilated, and as it were multi- 
plied, by the number of ethmoidal laminz. 
Their thick hairy ſkin deprives them, in a 
great meaſure, of the ſenſe of touch; but their 
taſte is'very acute. The ear has the ſame 
apparatus, as in man. | | 
Cetaceous fiſh have ſcarcely any brain, in 
proportion to the maſs of their bodies ; this 
organ is ſurrounded with an oily and thick 
fluid; their ſenſes are obtuſe. ; 
The brain of birds has neither the ſame 
ſtructure nor the ſame apparatus of folds, 
eminences, and concavities, as that of man 
and quadrupeds. The beautiful ſtructure of 
the eyes of theſe animals, their magnitude, 
the thick and cartilaginous. ſclerotica, the 
internal eye- lid, or membrana nittitans, mov- 
ed by peculiar muſcles, the maſs of the cryſ- 
talline and vitreous humours, the veſſel of 
black matter contained at the extremity of 
the optic nerve, the brilliant colour of the 
choroides, all denote a complicated organi- 


zation, and a peculiar care taken by nature 
to 
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to render the ſight of birds penetrating ; that 
they may ſee their prey at a great diſtance, 
and avoid the dangers which the rapidity of 
their flight would otherwiſe have continu- 
ally led them into; and, in a word, to pro- 
mote that agility and quickneſs of motion, 
which appear to be the lot of theſe animals. 
Their ſmell is leſs - perfect than their ſight; 
they do not appear to be very ſenſible of the 
ſmell and taſte of food ; the fituation: of the 
apertures of the noſtrils, and the hard mem- 


brane which covers the beak, ſerve to ex- 


plain theſe phenomena with ſufficient faci- 
lity. Nene nig 29 
Sonny reptiles the ſenſibility is not very 
conſiderable. - The brain 1s very ſmall, and 
the nerves have no ganglions; the ſenſes, in 
general, do not appear to be active, though 
the eye, and internal ear, preſented a very 
beautiful organization to Meſſrs. Klein, 
Geoffroy, and Vicq d'Azyr. 5 
PFiſhes have a very ſmall brain, and their 
cranium is filled with an oily matter. Their 
ſenſes, more eſpecially their fight and hear- 
ing, are of conſiderable delicacy, The or- 
gan for the latter of theſe ſenſes is very well 
formed, as Meſſrs. Klein, Geoffroy, Cam- 


per, and Vicq d' Azyr have obſerved. Such 
naturaliſts as have ſuppoſed fiſhes ta be deaf, 


appear therefore to be miſtaken. 
Inſects have no brain, but a lengthened 
medullary ſubſtance, of a cylindric form, 
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full of nodules, which occupies the whole 
length of their body. From this ſubſtance 
iſſue nervous fibres, which accompany the 
diviſion of the trachea. The eyes of in- 
ſets are known. Swammerdam has de- 
ſcribed an optie nerve, which is divided in 
ſuch eyes as have the appearance of net- 
work, into as many fibres as there are facets 
in that membrane. It is not known whether 
they have an organ of hearing. 
Few or no traces of the ſenſible organ are 
ceived in worms. Swammerdam found 
in the ſnail a brain moveable and with two 
lobes, eyes placed either on the baſe or 
at the point of the tentacula, and an optic 
nerve, contractable like thoſe kind of horns, 
Mr. Adanſon affirms, that eyes are ſome- 
times either wanting in worms, or that they 
are covered with an opake ſkin. 
As to polypi, they have no organ of ſenſe, 
though they appear to ſeek the light. | 
Senſibility is therefore a function enjoyed 
by man in a much ſtronger degree than by 
other animals. It is this which diſtinguiſhes 
him, and places him at the head of the ani- 
mated creation; and this function requires 
to be carefully and minutely inquired into, 
by the legiſlator, the philoſopher, and the 
phyſician, 
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Concerning the Chemical Analyſis of Ani- 
| mal Subſtances in general. 


HE analyſis of animal ſubſtances is a 
1 part of chemiſtry, which is the moſt 
dificult, and leaſt advanced of any. The 
ancient chemiſts contented themſelves with 


diſtilling theſe ſubſtances by a naked fire; 


an operation which is now known to alter, 
and intirely change bodies of ſo compounded 
a nature as the ſolids and fluids of animals, 
Some of the fluids of the human frame, and 
of certain quadrupeds, only have been ſub- 
jected to this analyſis. 
Many cauſes oppoſe the advancement of 
this branch of chemiſtry; the difficulty and 
unpleaſantneſs of theſe experiments, the 
ſmall number of expedients for the treat- 
ment of animal matters, without changing 
them very much, the impoſſibility of finding 
the moſt remote ſynthetical method of re- 
oducing theſe matters, and more particu- 
ly the unintereſting nature of theſe re- 
ſearches to chemiſts who are not phyſicians, 
are the principal motives which have hither- 


to impeded the progreſs of ſcience reſpecting 


3 them. 
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them. Nevertheleſs, the reſearches of cer- 
tain modern philoſophers, eſpecially Meſſrs. 
Rouelle, Macquer, Bucquet, Poulletier de 
la Salle, Berthollet, Prouſt, Scheele, and 
Bergman, have opened a new path, and ſhew 
that the art of healing may receive the great- 
eſt adyantages from inquiries of this nature, 
The bodies of the principal animals, ſuch 

as man and quadrupeds, to which our at- 
tention is particularly directed, are formed 
of fluids and ſolids. The fluids of animals 
are diſtinguiſhed into three claſſes, relative 
to their uſes. The firſt claſs contains the 
recrementitial humours, deſigned to nouriſh 
and ſupport certain organs. The ſecond com- 
rehends the excrementitial humours' which 
are excluded out of the body, by. certain 
emunctories, as uſcleſs, and capable of pro- 
ducing noxious effects, if retained too long. 
In the third are ranked, ſuch as are of 'the 
nature of the two preceding, being partly 
recrementitial, and partly excrementitial : 
the former are the blood, the lymph, the 
jelly, the fibrous or glutinous part, the fat, 
the marrow, the matter of internal perſpi- 
ration, and the offeous juice; the latter 
comprehends the fluid of inſenſible tranſpi- 
ration, the ſweat, the mucus of the noſtrils, 
the cerumen of the ears, the gummy mat- 
ter of the eyes, the urine, and the fæces. 
Theſe laſt are the ſaliva, the tears, the bile, 
the pancreatic juice, the gaſtric and _—_ 
| tinal 
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tinal juices, milk, and the ſeminal liquor. 
We. cannot examine all theſe fluids-in the 
order we have enumerated them; 1. Becauſe 
they are very little khwn; 2. Becauſe it 
is indiſpenſably neceſſary to treat of thoſe, 


in the firſt Place, whole analyſis, is the mot 


advanetd !“ „ „ bats, 

The ſolids of animals, which, — che 
parenchyma of their different organs, may 
be divided into three claſſes; the firſt con- 
taining ſoft and white parts, as the laminæ 
of the cellular tiſſue, the membranes, the 
membranous viſcera, the aponeuroſes, the 
ligaments, the tendons, and the ſkin. Th 
ſoft and red parts form a ſecond claſs, ve 
diſtin& from the firſt ;- ſuch, in: particular, 
are the muſcles, and a part of thoſe organs 
which contain muſcular fibres, ſuch as the 
ſtomach, the inteſtines, the bladder, the ma- 
trix, Kc. Laſtly, the third claſs cmppeer 
hends the bony ſolids. 


The animal analyſis is at os very dif- 


ferent from that formetly uſed. The decom- 
poſition by fire is now no longer practiſed, 
and animal matters are treated with re-agents, 
more eſpecially acids, alkalis, ſpirits of wine, 
&. The different fluids, mixed with cach 
other, or contained in the veſicles of the 
different parts, are ſeparated by repoſe, by 
decantation, by filtration, or by expreſ- 
ſion. The action of theſe ſubſtances on co- 
Een matters is Examined, as well as the 

ſeveral 
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ſeveral changes they undergo at different 
temperatures. By careful evaporation of 
animal liquors, the different falts they con- 
tain are ſeparated without alteration, 
By theſe methods of analyſis, modern che. 
miſts have made many important diſcoveries. 
Scheele has diſcovered ſeveral acids different 
from all thoſe before known. M. Berthol- 
let has aſcertained the exiſtence of diſen . 

ged phoſphoric acid in urine, and in ſweat; 
ho has likewiſe found a very conſiderable 
quantity of mephitis in animal matters. 
This laſt diſcovery is one of the moſt im- 
portant parts of the animal analyfis; the 
preſence of 1 in theſe ſubſtances, and 
eſpecially in the fibrous parts, explains the 
difference which exiſts between them and 
vegetable matters. To obtain this elaſtic 
fluid, muſcular fleſh muſt be treated with 
the nitrous acid; a conſiderable quantity is 
diſengaged, even without the aſſiſtance of 
external heat. This mephitis paſſes before 
the nitrous air, and the receiving veſſels muſt 
be changed as ſoon as the latter begins to 


a a | 
y this diſcovery, M. Berthollet explains 
the formation of volatile alkali, afforded by 
animal ſubſtances, ſubjected to the action of 
fire, and alſo the production and —_—_ 
ment of this ſalt by putrefaction; toge 
with the relation or reſemblance of theſe 
ſubſtances with vegetable matters, which 
putrefy, 
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utrefy, and afford volatile alkali by diſtil- 
Kae It appears, in fact, that this alkali 


is formed, in both caſes, by the combina- 
tion of inflammable gas with mephitis. 
cannot do better than quote, in this place, 


the words of M. Berthollet on the general 
nature of animal ſubſtances, in a memoir 
read at a public meeting of the Faculty of 
Medicine, and inſerted in the Journal d 
—_— Vol. XXVIII. Page 292. 
« poſed of two ſubſtances, which have very 
« evident diſtinctive characters: the one 
« affords acid, when decompoſed by the 
action of fire, and the other volatile al- 


kali; the one forms ardent ſpirit, by fer- 


mentation, the other putrefies immedi- 
« ately, and affords volatile alkali; the one, 
by calcination, affords a coal, which burns 
* readily, the other is reduced into a coal 
« of difficult combuſtion : laſtly, the for- 


mer compoſe the greateſt part of vege- 
e table, and the latter of animal, ſubſtances; 
** whence they are diſtinguiſhed by the two 


« denominations. 

„M. Bergman formed, by means of ſugar 
© and the nitrous acid, an acid which he 
« called the ſaccharine acid, and which 
„ poſlefles remarkable rties. I applied 
8 this kind of any by the nous hc 
% to animal ſubſtances, and I found that 
they all afforded a greater or leſs quantity 
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volatile alkali did not exiſt in animal ſub- 
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66 


66 


of ſaccharine acid, but always accompa- 


nied with a peculiar oil. I obſerved that 
no ammonaacal ſalt was obtained, but 
that a reſidue was afforded, which is not 


found in vegetables. From theſe firſt 


experiments I concluded (Memoires de 
Academie, 1780) that animal ſubſtances 
contained a ſubſtance analogous to ſugar, 


united to an oil, which I conſidered as 


peculiar to animal ſubſtances. My ex- 
periments likewiſe informed me, that the 


ſtances, but that it aroſe from a combi- 


nation formed either by the action of heat, 


or the influence of putrefaction; and 


« laſtly, the reſidue concerning which 1 
c did not explain myſelf in that memoir, 
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contains phoſphoric. acid in exceſs, com- 


bined with calcareous earth. . d2 
J afterwards. examined the action of 
lime and metallic ſalts on animal ſub- 
ſtances, and proved, that this action in 


« which their cauſticity conſiſts, is a con- 
ſequence of the chemical affinities of the 


metallic calces, which tend with various 
degrees of force to become revived; ſo 


that thoſe which are very eaſily revived, 
ſuch as the calces of ſilver and of mer- 
cury, have a ſtrong degree of cauſticity, 
and form very caulitic ſalts. Hence 
it follows, by applying the modern dif- 
coycries of philoſophers to the _ 

« have 
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have given, that it is the air combined in 
metallic calces, and deprived of the prin- 
ciple of elaſticity, which tends to unite 
with a principle of animal ſubſtances, 
and this principle appears to me to be 
the oil they contain; but the cauſticity 
of alkalis cannot be attributed to the ſame 
cauſe, but muſt, be the effect of another 
affinity. I have proved in the Memoirs 
of the Academy for the year 1782, that 
the cauſtic alkali diſſolved animal ſub- 
ſtances without diſuniting their princi- 
ples. I have ſhewn the properties of 
this combination, and have availed myſelf 
of it to unite the animal ſubſtances with 
different metallic calces ; ſeveral combi- 
nations were produced, which were be- 
fore unknown to chemiſts; but the cauſ- 
tic alkali treated in the fame manner with 
vegetable ſubſtances formed no combina- 
tion.” | 

„% By purſuing my inquiries, I have ſuc- 
ceeded in determining the principles of 
the volatile alkali. I have ſhewn, that 
the volatile alkali is a combination of 
detonating inflammable gas, or, to ſpeak 
more accurately, of the inflammable pas 


of water and phlogiſticated air, or me- 


phitis : ſo that the inflammable gas forms 
nearly the fixth part of the weight, or 
two-thirds of the volume of the volatile 
alkali. I have fince determined how the 


volatile 
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tion, or by the action of fire. All mat- 
ters which have the character of animal 
ſubſtances contain mephitis, which may 
be abundantly ſeparated by means of the 


nitrous acid. It muſt neceſſarily happen, 


therefore, when theſe ſubſtances are diſ- 
tilled, that their mephitis muſt paſs into 
ſome combination, or that it will be found 
_—_ the aeriform products; but it is 
not found in theſe laſt, as I have aſcer- 
tained, by detonating the inſtammable gas 
obtained by this method in the eudiometer 
of M. Volta, and comparing it with the 
inflammable gas obtained by the diſtilla- 
tion of charcoal, and that of vegetable 
ſubſtances ; and there is nothing among 
the other products of the diſtillation but 
the volatile alkali, which can have re- 
ceived it into its compoſition. Conſe- 
quently, whenever volatile alkali is form- 
ed, the mephitis of the animal ſubſtances 
combines with the inflammable gas, which 
is ſeparated from the oil, or moſt proba- 
bly with that which ariſes from de- 
compoſition of the water, whoſe vital air 
at the ſame time combines with the char- 
coal to form fixed air. In putrefaction, 
the inflammable gas combines with the 
mephitis; whereas in the ſpirituous fer- 
mentation, the ſame gas combines with 
a vegetable oil and ſugar, to form 2 
66 0 
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1 of wine, in which I have found and ſepa- 
« rated theſe ſubſtances, by means of the 
« dephlogiſticated marine acid. 

«© From: theſe ſeveral obſervations it fol- 
« lows, that animal ſubſtances are much 
«© more compounded than ſubſtances which 
« are purely vegetable. They contain a 
« matter analogous to ſugar, a peculiar oil, 
« phoſphoric acid combined with a ſmall 
« quantity of calcareous earth, mephitis, 
« and very probably fixed air. It is the 
% phoſphoric acid which exiſts in the coal 
« of animal ſubſtances, combined with a 
e portion of the true charcoal, of the oil, 
« and with earth, that appears to me to 
« conſtitute the difference obſerved to exiſt 
© between the coals of animal ſubſtances 
and thoſe of vegetables.” 

Such is the clear and perſpicuous manner 
in which M. Berthollet conceives and ex- 
plains the general nature of animal ſubſtan- 
ces. When theſe accurate reſults are com- 
pared with the my_ notions hitherto exhi- 
bited reſpecting the difference between ve- 
getable and animal matters, we are aſtoniſhed 
at the progreſs which chemiſtry has made of 
late years, by the reſearches of the Swediſh 
and French chemiſts. There is every reaſon 
to think, that a connected ſeries of inquiries 
into the nature of animal matters, accor- 
ding to the plan ſketched out by the moſt 
celebrated chemiſts from the time of Mar- 


graaf 
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graaf and Rouelle to the prefent, would af- 

ford many valuable particulars of informa- 
tion reſpecting their formation, alterations, 
and deſtruction; and would be more parti- 
cularly uſeful in the art of medicine. The 
application of the diſcoveries already made, 
which we ſhall exhibit in the following 
chapters, will place this aſſertion I ae all 
doubt. ; 


C H A P. X. 


Cpnchtnii 5 the Blood. 


18 blood ĩs the moſt important, the 
moſt compounded, and the moſt impe- 
netrable of the recrementitious humours. 
We ſhall treat of it in the firſt place, be- 
cauſe, according to the doctrine of the greateſt 
phyſicians, it is the ſource and focus of all 
the other animal fluids. Many phyſicians, 
and particularly Mr. Bordeu, conſidered it 
as a kind of fluid fleſh, and as a compound 
of all the animal humours. This opinion is 
not W proved, though it is very rar 

bable. | 
The blood is a fluid of a beautiful red 
colour, and an unctuous fat conſiſtence, as it 
were ſaponaceous, of an inſipid and Aal 
a aline 
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ſaline taſte, which is contained in the heart, 
the arteries, and the veins. This fluid differs 
greatly, according to the regions through 
which it paſſes; it is not, for example, the 
ſame in the arteries, and in the veins, in 
the ſtomach, and in the region of the liver, 
in the muſcles, and in the glands, &c. 
This fact has not been ſufficiently attended 
to by chemiſts. .. « ö A440 
When we conſider the blood, with re- 
ſpect to the whole animal kingdom, we 
may obſerve that it varies remarkably in 
different animals, with reſpect to colour, 
conſiſtence, ſmell, and more eſpecially tom 
perature. This laſt property is the moſt 
important, and appears to depend on the 
circulation and the reſpiration. The blood 
of men, quadrupeds, and birds, is hotter 
than that of the medium they inhabit; they 
are therefore called animals with warm blood. 
In fiſhes and ma it is nearly of the 
temperature of the medium they inhabit z/ 
for which reaſon they are called animals 
with cold blood. It is probable, that dif- 
ferences equally conſiderable would be found 
to obtain in all the other properties of this 
fluid, and eſpecially the chemical qualities 
or characters, if the blood of all animals were 
properly examined. | 05 5 
The blood of man, to which our attention 
is particularly directed, differs according to 
the age, ſex, temperament, and ſtate of 
Vor. IV. * health 
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health of the individual: in infancy, in 


the female ſex, and in conſumptive perſons 
it is -paler, and thinner; in robuſt and 
healthy men it is thicker, of a deeper co- 
lour, almoſt: black, and of a much more 
ſaline taſte. pe oaks n tigt ell 

Before we proceed to the analyſis of blood, 
it will be proper to ſpeak of its phyſical 
properties ; namely its colour, temperature, 
taſte,” ſmell, and peculiar conſiſtence, which 
we have already mentioned. The micro- 
ſcope diſcovers a great number of globules, 
which, when broken, according to Leu- 
wenhoek and Boerhaave, by paſſing through 
the ſmaller paſſages, loſe their red colour, be- 
come yellow, and afterwards white; ſo that, 
according to the phyſician of Leyden, a red 
globule is an aſſemblage of many ſmaller 
white globules, and owes its colour to its 
aggregation only. The blood likewiſe 
preſents remarkable phyſical properties: 
while hot, and in motion, it remains con- 
ſtantly fluid and red; when it cools at reſt 
it takes the form of a ſolid maſs, which 
gradually and ſpontaneouſly ſeparates into 
two parts; the one red, which floats above, 
whoſe colour becomes deeper, and which 
remains concrete, till it is altered by putre- 


faction; the other, which occupies the lower 


art of the veſlel, is 'of a yellow greeniſh 
colour, and adheſive : it is called ſerum or 
lymph. This coagulation and ſpontaneous 
| ſeparation 
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ſeparation of the two parts of the blood takes 
place at the laſt moments of the life of the 
animal, and produces thoſe concrete ſub- 
ſtances which are found in the heart and the 
large veſſels, and have been falſly taken for 
polypi. Blood expoſed to a gentle heat long 
continued, undergoes the putrid fermentation. 
By diſtillation on the water- bath, it affords 
phlegm of a faint ſmell, which is neither 
acid nor alkaline, but readily putrefies by 
virtue of an animal ſubſtance it holds in ſo- 
lution, Blood heated more ſtrongly, coa- 
gulates, and gradually dries, as De Haen 
has diſcovered, loſing ſeven-eighths of its 
weight, and efferveſcing with acids. By a 
well managed fire, it hardens into a kind of 
corneous ſubſtance. If dried blood be ex- 
poſed to the air, it ſlightly attracts humi- 
dity, and at the end of ſome months a ſaline 
effloreſcence is formed, which Rouelle found 
to be ſalt of ſoda, By diſtillation with a 
naked fire, it affords an alkaline and partly 
acid phlegm ; that is to ſay, in the ſtate of 
ſal- ammoniac, ſuper-ſaturated with alkali. 
The nature of this empyreumatic acid, firſt 
perceived by Wieuſſens, and which has ex- 
cited ſuch diſputes among phy ſiologiſts, has 
not yet been properly examined. A light 
oil afterwards comes over; next a coloured 
and ponderous oil, and concrete volatile al- 
kali, or ammoniacal chalk, contaminated by 
the thick oil ; a ſpungy coal remains in the 
| TY retort, 
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retort, which is very difficult to incinerate, 
and contains ſea falt, cretaceous ſoda, iron, 
and a ſubſtance apparently earthy, which is 
found to be calcareons phoſphate. , 
Blood united to alkalis becomes more fluid 
by ſtanding. Acids immediately coagulate 
it, and change its colour. By filtration, and 
evaporating of the filtrated liquor to dryneſs 
by a gentle fire, and ſubſequent lixiviation 
of this reſidual matter, ſuch neutral ſalts are 
obtained, as falt of ſoda forms with each 
acid ; any of which may be indiſcriminately 
uſed. Spirit of wine coagulates blood. 
Experiments made on blood in its original 
ſtate, do not ſhew the nature of the ſub- 
ſtances which compoſe this fluid; but the 
8 decompoſition of blood, and the 
eparation of its two parts, the clot and the 
ſerum, afford a method of performing this 
by examining each ſubſtance in particular. 
Till within a few years, the chemical ana- 
lyſis of blood was confined to what has been 
related in the foregoing pages. Meflrs. 
Menghini, Rouelle the younger, and Buc- 
quet, have examined this fluid in a very 
different manner. They have made experi- 
ments with this ſubſtance, which ſhew how 
nearly the analyſis of animal matters is ca- 
8 of being brought to perfection by fol- 
owing their ſteps. From the reſearches of 


theſe learned men, we ſhall proceed to —5 
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ſider the properties of each of the ſubſtances 

which compole blood, Rik 
I be ſerum, far from being pure water, is 
a peculiar matter of great importance to be 
conſidered, and to which we give the name 
of the albuminous fluid. It is of a yel- 
lowiſh white, inclining to green; its. taſte 
is dull and ſaline; its conſiſtence unctuous 
and adheſive. When expoſed to heat, it coa- 
gulates and hardens long before it boils. It 
converts ſyrup of violets to a green. When 
diſtilled on the water- bath, it affords a mild 
and infipid phlegm, neither acid nor alka- 
line, but ſubject to putrefaction: the matter 
in the retort is then dry, hard, and tranſpa- 
tent like horn, and no longer ſoluble in 
water; but by a ſtrong heat it affords an 
alkaline phlegm, much concrete volatile al- 
kali, and a very fetid oil. All theſe pro- 
ducts in general have a peculiar fetid ſmell. 
The coal of ſerum diſtilled by a naked fire, 
almoſt intirely falls the retort. It is fo diffi- 
- cult to incinerate, .that it requires to be 
kept red hot for ſeveral hours, with a large 
ſurface expoſed. to the air, before it can be 
reduced to aſhes. The aſhes are of a blackiſh 
grey, and contain marine ſalt, chalk of ſoda, 
and calcareous phoſphate. 

Serum expoſed for a certain time to a 
warm temperature in an open veſſel, paſſes 
quickly to putrefaction, and then affords 
much concrete volatile alkali of an abomi- 

1 nable 
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/ nable ſmell. It putrefies ſo rapidly, that 
Bucquet could not decide whether it paſſes 
to acidity before it becomes alkaline, . This 
fluid unites with water in all proportions, 
and then loſes its conſiſtence, its taſte, and 
its greeniſh colour; the mixture muſt be 

_ agitated, in order to promote the union of 
the two fluids, which are kept apart by their 
different denſities, Serum poured into boil- 
ing water, for the moſt part coagulates in- 
ſtantly. A portion of this fluid forms with 

water a kind of white, opake, and milky 
fluid, which, according to Bucquet, has all 
the characters of milk; that is to ſay, it 

affords cream, coagulates by heat, by acids, 
25 | 

Alkalis added to ſerum, render it more 

fluid by a kind of ſolution. Acids change it 

in an oppoſite manner, by giving it con- 
ſiſtence, and hy coagulating it. This laſt 

-mixture being filtrated, and the fluid eva- 

porated, the neutral ſalt which the acid 

made uſe of forms with ſoda, is obtained; 

which proves, that this laſt ſalt exiſted in a 

diſengaged ſtate, and poſſeſſed of all its pro- 

perties, in the ſerum. The coagulation form- 
ed in this liquor by the addition of an acid, 
diſſolves very quickly in volatile alkali, 
which is the true ſolvent of the albuminous 
part ; but it is not all ſoluble in pure water. 

Acids precipitate this ſubſtance united to 

the volatile alkali. The coagulation W 

( 5 

. 


THE BLOOD. HE 


by a naked fire affords the ſame products as 
dried ſerum, and its coal contains much 
cretaceous ſoda; which proves, according 
to Bucquet, that there is a portion of this 
falt ſo intimately combined in the ſerum, 
as not to be ſaturated by the coagulating 
acid. 

The ſerum, in its denſe ſtate, affords me- 
phitis by the action of the nitrous acid on 
the application of a gentle heat. If the heat 
be raifed, nitrous gas is diſengaged from the 
mixture; the reſidue affords the acid of ſu- 
gar, and likewiſe a ſmall quantity of the 
peculiar acid, called maluſian acid, by M. de 
Morveau. (See the Preliminary Diſſertation 
at the commencement of our firſt volume, 
page Ixxxviii). | gon 

Serum does not decompoſe the calcareous: 
and argillaceous neutral ſalts ; but it decom- 
poſes metallic falts very readily, It is coa- 
gulable by ſpirit of wine, and this' coagula- 
tion differs greatly from that which is formed 
by acids, more particularly in its ſolubility 
in water, as Bucquet has diſcovered. This 
liquid therefore appears, from theſe experi- 
ments, to be an animal mucilage compoſed 
of water, acidifiable oily baſes, marine falt, 
chalk of ſoda, and calcareous phoſphate ; 
this laſt appears to produce the roſe-coloured 
precipitate, which I have obtained by pour- 
ing the nitrous ſolution of mercury into fe- 
rum, Though the liquid be ſcarcely coloured, 

T 4 the 
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the addition of nitrous acid, and more eſpe+ 
cially of mercurial nitre, produces à roſe 
or light fleſh colour, which I have fre- 
quently obſerved in many other animal lis 
quors. The moſt ſingular property of this 
mucilage, which deſerves the attention of 
phyſicians is, its becoming concrete by the 
action of fire, and of acids, Mr. Scheele 
thinks that this phenomenon ariſes from the 
combination of heat. Fi 
The clot of blood expoſed to the heat of 
a water- bath, affords an inſipid water, and 
becomes dry and brittle, By diſtillation it 
affords an alkaline phlegm, a thick oil of a 
fetid and empyreumatic ſmell, and much 
volatile alkali, Its reſidue is a ſpungy coal 
of a brilliant and metallic aſpect, difficult to 
incinerate, and which when heated with the 
vitriolic acid affords vitriols of ſoda and of 
iron. After theſe operations, a mixture of 
calcareous phoſphate and coaly matter re- 
mains, The clot of blood putrefies very 
quickly in warm air, When waſhed with 
water, it is ſeparated into two very diſtinct 
ſubſtances, one of which is diſſolved, gives 
the fluid a red colour, and the ſolution, when. 
heated with different menſtrua, exhibits all 
the characters of ſerum; but it contains a 
much greater quantity of iron, which may 
be obtained by incineration of the coal, and 
ſubſequent waſhing, to ſeparate the ſaline 
matters. The reſidue of this e A 
ro 
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ſaffron af Mars, of a beautiful colour, and 
uſually attracted by the magnet. The co- 
lour of blood is attributed to this metal. 
Iron has been obtained from blood in conſi - 
derable quantities, by Menghini, Rouelle, 
and Bucquet. 8 

The clot, after having been waſhed, and 
deprived of all its red ſerum, appears to eon- 
ſiſt of a white fibrous matter, which remains 

The fibrous part of the blood is white, 
colourleſs, and inſipid, after it has been 
well waſhed. By diſtillation on the wa- 
ter-bath, it affords a taſteleſs Pong of 
a faint ſmell, and capable of putrefaction. 
The moſt gentle heat ſingularly hardens the 
fibrous matter: when ſuddenly expoſed to 
a ſtrong heat, it ſhrinks up like parchment. 
By diſtillation in a retort, it affords an alka- 
line phlegm, a ponderous, thick, and very 
fetid oil, with much ammoniacal chalk con- 
taminated by a portion of oil. Its coal is not 
bulky, but compact and heavy, and is leſs 
difficult to incinerate than that of the lymph. 
Its aſhes are very white, and contain neither 
ſaline matter nor iron; Which doubtleſs were 
carried off by the previous waſhing : the ap- 
pearance of theſe aſhes is earthy, and they 
ſeem to conſiſt of calcareous phoſphate. _ 

The fibrous part in the blood putrefies 
very quickly, and with great facility ; when 
expoſed to a hot and moiſt air, it * 

an 
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and affords much volatile alkali. It is not 
ſoluble in water; when boiled with that 
fluid it hardens and aſſumes a grey colour. 
Alkalis do not diſſolve it; the moſt feeble 
acids combine with it. The nitrous acid 
diſengages much mephitis, as Mr. Berthol- 
let has obſerved, and afterwards diſſolves it 
with efferveſcence, and diſengagement of ni- 
trous gas; when all this gas is diſengaged, 
oily and ſaline flocks are obſerved in thi re- 
ſidue, which float in a yellowiſh liquor; by 
evaporating this liquor cryſtals are obtained, 
analogous to the acid of ſugar, or oxaline 
acid (ſee the Additions to the Vegetable 
Kingdom), and a conſiderable quantity of 
flocks formed of a peculiar oil and calcare- 
ous phoſphate is depoſited. There ſeem to 
be two oils in the fibrous part ; one, which, 
with the oxyginous principle, conſtitutes 
the oxaline acid ; the other, which with the 
ſame principle, forms the maluſian acid. 
The fibrous matter is likewiſe foluble in 
the muriatic acid, which cauſes it to afſume 
the form of a green gelly. The acid of vine- 
gar diſſolves it with the aſſiſtance of heat: 
water, and more particularly alkalis, preci- 
pitate the fibrous matter when diſſolved in 
acids. This animal ſubſtance is decompoſed 
in theſe combinations; and when ſeparated 
from the acids by any method, it no longer 
reſents the ſame properties. 5 


The neuttal ſalts, and other mineral ſub- 
| ſtances, 
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ſtances, do not act upon it. It unites to the 
lymph, eſpecially that which is coloured, 
to form the clot. This laſt, like the fibrous 
part, is totally ſoluble in acids ; doubtleſs, 
on account of the combination of this mat- 
ter with the red ſerum. Hence we ſee, that 
the fibrous part differs greatly from the al- 
buminous matter. It is a ſubſtance more 
perfectly animalized than this laſt ; a kind 
of animal gluten, which greatly reſembles 
that of flour; and which more eſpecially 
- poſſeſſes the remarkable property of be- 
coming concrete, by cooling and reſt, It 
cannot be doubted, but that this matter, 
which has not hitherto been diſtinctly ob- 
ſerved by phyſiological and pathological phy- 
ſicians, is of the greateſt conſequence in t 
animal economy. I have long ſince ob- 
ſerved, that it is depoſited in the muſcles, 
conſtituting the fibrous baſe of theſe organs, 
and that it forms the ſubſtance which is moſt 
eminently irritable. Whence I have inferred, 
that it is of conſequence to pay a greater 
attention to this ſubſtance than has hitherto 
been done ; and to conſider it as capable by 
its abundance or deviation of cauſing pecu- 
liar diſorders. And I have exhibited the 
proofs of uſeful medical conſiderations 
in emoir, which will be inſerted in the 
volume of the Royal Society of Medicine for 
the year 1783, &c. | 
Notwithfianding theſe reſearches into the 

| nature 
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into the nature of blood, much remains to 
be done before its chemical properties will 
be perfectly known. The intimate differ. 
ence between the ſerum and the fibrous part 
is yet unknown: neither has blood been yet 
examined in all its ſtates ; eſpecially in the 
different diſorders which conſiderably alter 
this fluid; as for example, in ſtrong inflam+ 
mations, in the chloroſfis, ſcorbutic diſorders, 
&c. Phyſicians judge of theſe alterations 
merely by the external appearance, and it is 
much to. be wiſhed that their nature were 
better aſcertained by accurate analyſis, 
Rouelle has examined the blood of ſeveral 
quadrupeds, ſuch as the ox, the horſe, the 
calf, the ſheep, the hog, the aſs, and the 
gbat ; he obtained the ſame products as from 
the human blood, but in different propor- 
tions. | | 


C H A P. XL. 
Concerning Milk. 


MILK is a recrementitial humour de- 
ſigned to nouriſh young animals in the 
carly part of their life. It is of an opake 
white colour, a mild ſaccharine taſte, and 


a lightly aromatic ſmell, It is ſeparated 
immediately 
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immediately from the blood in the breaſts 
or udders of the female animals, to which 
it is conveyed principally by the arteriz 
mammariæ. Man, quadrupeds, and ceta- 
ceous animals, are the only creatures which 
afford milk. All other animals are deſti - 
tute of the organs which ſectete this fluid. 

Milk differs greatly in the ſeveral animals; 
in the human ſpecies it is very ſweet or ſac- 
charine ; the milk of the cow is mild, and 
its principles are well connected ; that of the 
goat and aſs have a peculiar virtue, as they 
are often Clightly aſtringent. The variable 

roperties of milk depend uſually on the 
ood of the animal. $1 

Cows milk, which is taken as an exam 
of the analyſis, becauſe it is eaſily procured, 
is a compound of three different ſubſtances, 
ſerum, or whey, which is fluid and tranſpa- 
rent; butter and cheeſe, which are more 
conſiſtent. Theſe three parts are ſo mixed 
as to form a kind of animal emulſion. 

Milk diſtilled by the heat of a water-bath, 
affords a taſteleſs phlegm of a faint ſmell, 
and capable of putrefaction. By a degree of 
heat ſomewhat ſtronger, it coagulates like 
the blood, according ts the obſervation of 
Bucquet ; by agitation, and gradual dry- 
ing, it forms a kind of ſaccharine extract, 
called franchipane. This extract, diſſolved 
in water, conſtitutes the whey of Hoffman; 
the extract diſtilled by a naked fire affords 

—— 1 acid, 


302 MILK, 


acid, fluid oil, concrete oil, and ammonia- 
cal chalk. Its coal contains a ſmall quan- 
tity of vegetable alkali, febrifuge ſalt, and 
calcareous phoſphate,  _ 1 
Milk, when expoſed to a hot temperature, 
is capable of undergoing the ſpirituous fer- 
mentation, and forming a kind of wine; but 
it is neceſſary that the. quantity ſhould be large. 
The Tartars prepare a ſpirituous liquor with 
mares milk. Milk quickly becomes acid, 
and coagulates. The caſeous part becomes 
ſolid, and the ſerum ſeparates. _ 
Acids immediately produce the ſame ef- 
fects on milk; they coagulate it, but alkalis, 
more eſpecially the volatile alkali, re- diſ- 
ſolve. this coagulum. Boerhaave affirms, 
that milk, when boiled with oil of tartar, 
becomes firſt yellow, afterwards red, and of 
the colour of blood. He even thinks, that 
it is a fimilar combination, which cauſes: the 
milk to be converted into true blood in the 
human body. Neutral falts, ſugar, and gum, 
| likewiſe coagulate milk by the aſſiſtance of 
heat, according to the obſervation of Scheele. 
To prepare whey, milk is heated, and 
twelve or fifteen grains of rennet is added to 
every pint. This ſubſtance, formed by the 
mixture of milk, turned ſour in the ſto- 
mach of calves, and of the gaſtric juice, is 
a ferment which coagulates the caſeous 
part. When the coagulation is made, the 


whey is {trained from the curd, n 
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* flowervof the thiſtle, and of artichoke, 


act in the ſame manner as rennet upon milk. 
The internal membrane of the ſtomach of 
calves, and of birds, dried and pulverized, 
produces the ſame effect upon milk; which 
proves that the coagulation is produced by 
the gaſtric juice, dried and contained in the 
pores of this membrane. | F 

Serum, or whey, prepared in this manner, 
is turbid ; it may be clarified by white of egg, 
or cream of tartar. When the ſerum, or whey, 
is required to be very pure, for the pur- 
poſe of examining its nature, cream of tartar 
muſt not be added. 

Whey has a mild taſte. When prepared 
with new milk, it contains a ſaccharine eſ- 
ſential ſalt, but it ſoon acquires an acid taſte, 
by the eſtabliſhment of the acid fermenta- 
tion. This change is produced by the al- 
teration of a mucilaginous principle, con- 
tained in the milk; and it is the develope- 
ment of this acid which occaſions tlie ſpon- 
taneous ſeparation of the whey from the 
other ſubſtances contained in milk. It is 
therefore neceſſary to examine the acid, 
which is formed in milk, and conſtitutes 
fermented whey. It is a well known fact, 
that milk left expoſed in a temperature of 
ſeventy or eighty degrees, experiences, in a 
few days, a fermentation which developes 
an acid, and ſeparates the butter and cheeſe. 
The acid, formed by this fermentation, and- 
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which is as ſtrong as it will be at the end 
of twelve or fifteen days, has been examined 
by Mr. Scheele, and is called the galactic 
acid by M. de Morveau. The following is 
the proceſs uſed by Scheele, to obtain it in 
a ſtate of purity. After having attempted, 
in vain, to ſeparate the acid by diſtillation 
from ſour whey, by which he obtained only 
a ſmall quantity of vinegar, he evaporated 
the whey to one eighth, after having. fil- 
trated it, to ſeparate all the caſeous mat - 


ter. From this he precipitated the animal 


earth, by lime-water. He then diluted the 
fluid with three times its weight of water, 
and ſeparated the lime by the acid of ſugar ; 
at the ſame time taking care that this luſt 
acid ſhould not remain diſengaged in the 
ſolution, which was eaſily aſcertained and 


prevented, by the addition of ſucceffive ſmall 


portions of lime-water. The ſugar of milk, 
and ſeveral other foreign ſubſtances, were 
then ſeparated, by the addition of ſpirit of 
wine, which eaſily diflolves the acid of milk. 
Laſtly, the decanted ſolution being diſtilled, 
the ſpirit of wine paſſed over, and the pure 
galactic acid remained in the retort. Scheele 
has obſerved the following properties in this 
acid. 

When ſtrongly evaporated, it did not af- 
ford cryſtals, but attracted the humidity of 


the air: by diſtillation, it afforded an em- 
pyreumatic acid, reſembling ſpirit of tartar; 


a ſmall 


„ | wy, 
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a ſmall quantity of oil, and a mixture of 
cretaceous acid and inflammable gas. 

With the three alkalis, and alſo with pon- 
deraus earth and lime, it forms Jeliqueloans 
falts. Its combination with magneſia cryſ- 
tallizes, but | likewiſe attracts the moiſture 
of the air. It does not at all attack cobalt, 
biſmuth, antimony, mercury, filver, or 
gold, even by the heat of ebullition, It 
diſſolves zink and iron, producing inflam- 
mable gas; the firſt of theſe. ſalts, called by 
Morveau the galacte of zink, cryſtallizes ; 
the ſecond, or the galacte of iron, forms 
a brown deliqueſcent maſs. The galactic 
acid calcines, and diſſolves copper and lead. 
The galactic ſolution of the latter metal 
depoſits a ſmall quantity of vitriol of lead, 
which indicates the preſence of a ſmall 
quantity of vitriolic acid in this animal 
acid. Laſtly, it decompoſes the acetous ſalt 
of pot-aſh ; a property which, together with 
moiſt of thoſe here mentioned, denotes, as 
M. de Morveau obſerves, that the galactic 
acid differs from vinegar. M. Scheele adds, 
likewiſe, that a true vinegar may be obtain- 
ed from milk, by mixing ſix ſpoonfuls of 
ipirit of wine with three pints of milk, and 
ſuffering the mixture to ferment in a well- 
cloſed veſſel. The gas, which is diſen- 
gaged during this fermentation, muſt be 
ſuffered to eſcape, from time to time; and 
at the end of a month the milk is changed 

Vor. IV. VU into 
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into good vinegar, which may be ſtrained 
through a cloth, and preſerved in bottles. 
"This celebrated Swediſh chemiſt likewiſe 
adds, that milk, in a bottle whoſe” neck is 
plunged in a veſſel filled with the ſame li- 
quor, and expoſed to a heat ſomewhat 
ſtronger than that of ſummer, undergoes a 
fermentation which affords a large quan- 
tity of elaſtic fluid. This laſt fluid diſplaces 
the milk, and almoſt intirely empties the 
bottle, at the end of two days. The acid pro- 
duced in this fermentation, which takes 
place without the contact of air, appears to 
receive its 0xyginous principle, or acidifying 
baſe of the air, from the decompoſition of 
the water. | Ev ar 
The ſerum of milk, or whey, made by 
means of rennet, and not yet become four, 
holds in folution a certain quantity of a fa- 
line ſubſtance, known by the name of alt, 
'or ſugar of milk. Thongh Kempfer affirms 
that the Brachmans were acquainted with 
the proceſs. for preparing this ſalt, it ap- 
pears that it was firſt mentioned by Fabri- 
cius Bartholet, or Bartholdi, an Italian phy- 
fician, in the year 1619. Etmuller, Teſti 
Werloſchnigg, Walliſnieri, Fickius, and Car- 
theuſer, have ſucceſſively ſpoken of this ſub- 
Nance, and deſcribed the methods of obtain- 
ing it. Meſſrs. Vulgamoz and Lichtenſtem 
have very well deſcribed the method of ob- 
taining this ſaline ſubſtance, which 1s pre- 
| pared 
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pared in large quantities in ſeveral parts of 
Switzerland. The whey obtained from 
ſkimmed milk, coagulated with rennet, is 

evaporated to the conſiſtence of honey; after 

which it is put into moulds, and dried in 

the ſun. This is the ſugar of milk in cakes, 

and is diſſolved in water, clarified with whites 

of eggs, evaporated to the conſiſtence of ſy- 

rup, and cryſtallized in the cold. By this treat · 

ment it affords white cryſtals, in rhomboidal 

parallelipipedons ; the mother water depoſits 

yellow and brown cryſtals, which are purified 

by ſucceſſive ſolutions. Mr. Lichtenſtein has 

examined and analyzed the different ſugars of 

milk, which are ſold at various prices in Swit- 

zerland, and has more particularly diſtin. 

guiſhed, 1. The ſweet ſugar of milk, which 

is of a white colour, obtained from ſweet 

and purified whey. 2. The aceſcent ſugar 

of milk, obtained from ſour whey. | 3. The 

ſugar of milk, rendered impure by fa ſub- 

2 ſtances ; which ſeparate, according to him, 

in the firſt cryſtallization. 4. Sugar of milk, 

mixed with oil and common falt, which 

5 cryſtallizes the laſt. 5. Sugar of milk, mix- 
i ed with fat matter, common ſalt, and fal- 


ammoniac. It is adhefive and moiſt, and 
affords volatile alkali on the addition of fixed 


* alkali. 6, And laftly, Sugar of milk, mixed 
n with all the before: mentioned ſubſtances, and 
2 likewiſe with extractive and caſeous matter. 
B .U2 : 2% WH 
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This laſt is of the confiſtence of honey, be- 
comes rancid, and is acrid and diſagreeable. 
Sugar of milk, when very pure, has a 
lightly ſaccharine, faint, and as it were 
earthy taſte; it always loſes by ſucceſſive ſo- 
lutions. It is ſoluble in three or four parts 
of boiling water ; and, according to Scheele, 
Rouelle, and Vulgamoz, it affords the ſame 
products as ſugar by diſtillation. Rouelle 
obtained from a pound of this ſalt, by burn- 
ing it, 24 or 30 grains of aſhes; three- 
fourths of which were febrifuge ſalt, or 
muriate of pot-ath, and one-fourth chalk of 
E or mild vegetable alkali. On a red- 
ot coal, ſugar of milk melts, boils up, emits 
an odour of caramel, and burns like ſugar. 
Theſe properties appear to indicate, that this 
ſalt is capable of affording the acid of ſugar; 
and Mr. Scheele has ſhewn, by his experi- 
ments, that it does: but he obſerved, that 
a large quantity of ſpirit of nitre is required 
for this purpoſe; that four ounces of ſugar 
of milk afford five grains of ſaccharine acid; 
and he has alſo diſcovered, that if the reſidues 
of ſugar of milk be treated by the nitrous acid, 
and filtrated, in order to cryſtallize the ſac- 
charine acid by evaporation, a white powder 
remains on the filter; which he found to 
be a peculiar acid, and named it the acid of 
ſugar of milk. He obſerved, that it poſ- 
ſeſſes the following properties. 
It has the form of a white granulated 
powder; 
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powder; two drachms of this ſalt, very pure, 
being heated in a glaſs retort, melted, ſwell- 
ed up, and became black; a brown falt, of 
a mixed ſmell of benzoin and amber, ſub- 
limed, weighing 35 grains; this falt was 
acid, ſoluble in ſpirit of wine, more diffi- 
cultly in water, and burned. on charcoal. 
The receiver contained a liquor of a brown 
colour, and not of. an oily nature; eleven 
grains of charcoal remained in the retort. 
Cretaceous acid and inflammable gas were 
diſengaged during this diſtillation, The 
acid of ſugar of milk is very ſparingly ſo- 
luble in water, one ounce of boiling water 
diſſolving only fix grains; one-fourth of 
which was precipitated by cooling. Ac- 
cording to M. de Morveau, this acid effer- 
veſces with the hot ſolution of cretaceous 
vegetable alkali. A cryſtallized ſalt was ob- 
tained, by cooling, which was ſoluble in 
eight times its weight of hot water, and cryſ- 
tallized again by cooling. The ſalt it formed 
with the mineral alkali was cryſtallizable, but 
required no more than five parts of water for 
its ſolution, This acid combines likewiſe 
with the volatile alkali; the neutral falt, 
thus produced, loſes its alkali by heat. With 
ponderous earth, clay, magneſia, and lime, 
it forms ſalts, nearly inſoluble. It acts but 
very feebly on the metals, and forms with 
their calces ſalts of difficult ſolubility. It 
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precipitates the nitres of mercury, lead, and 
ſilver, as well as the muriate of lead. 

Mr. Scheele, when he firſt made this diſ- 
covery, ſuppoſed that the white powder, de- 
poſited by the ſaccharine acid obtained from 
ſugar of milk by means of the nitrous acid, 
was merely a proportion of the calcareous 
falt, formed by the ſaccharine acid and a 
proportion of the lime, which might be 
contained in that animal falt. But he was 
ſoon undeceived, by pouring a ſmall quan- 
tity of ſaccharine acid into a ſolution of ſu- 
gar of milk; as the mixture afforded no pre- 
cipitate. Nevertheleſs, Mr. Hermſtadt, who 
has publiſhed two memoirs in Crell's Che- 
mical Journal, the ſecond of which treats 
particularly of this acid earth, thinks, not- 
withſtanding the experiments of Scheele, 
that it is a compound of ſaccharine acid, cal- 
careous earth, and a fat ſubſtance. But M. 
de Morveau, after examining the experi- 
ments of this chemiſt, with his uſual accu- 
racy, and comparing them with thoſe of 
Scheele, has ſhewn, in the new Dictionaire 
Encyclopedique, that Mr. Hermſtadt has 
not accompliſhed his'undertaking, and that, 
even from his own reſults, the diſcovery of 
the Swediſh chemiſt is rather confirmed'than 
deſtroyed. M. de Morveau has likewiſe 
made ſeveral "ingenious experiments which 
confirm this aſſertion. To theſe accounts 
we may add, that the acids of milk, and of 
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ſugar of milk, do not exiſt ready formed in 
ſugar of milk, and that this ſalt contains 
only the baſes, which take the oxyginous 
or acidifying principle from the nitrous 
acid. We may likewiſe obſerve, that ſubſe- 
uent experiments will probably ſhew, that 
= acid of ſugar of milk is nothing more 
than a modification of ſome other vegetable 
acid; for every circumſtance tends to prove, 
that the principles of whey are derived from 
the vegetables on which the animals ſubſiſt. 

The Baron de Haller has given the fol- 
lowing proportions of the ſugar contained in 
the milk of different animals. 

Four ounces of. ſheep's milk, afforded of 


Sugar of milk — or 37 grains. 
Goat's milk afforded 3 — — | 
Cow's milk = — 53 — 4 
Human milk — 57 — 58 
Mare's milk - ,- 69 — 70 
Aſs's milk — - 80 — 82 


Rouelle has obſerved, that the whey of 
cow's milk, from which the ſugar of milk 
has been extracted, takes the form of jelly 
by cooling ; and he conſequently admits it 
to contain gelatinous matter. | 

Cheeſe, or the caſeous matter, takes the 
ſolid form, and is ſeparated from the other 
conſtituent parts of milk, by the action of 
fre, by the acid fermentation, and by the 
mixture of acids, This matter, when well 
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waſhed, is white, ſolid, and as it were fl. 
brous ; the action of a gentle heat hardens 
it. Diſtillation on a water-bath extracts an 
infipid phlegm, which putrefies, ' © 
Dried cheeſe, diſtilled in a retort; affords 
an alkaline phlegm, a ponderous oil, and 
much concrete volatile alkali. Its coal is 
denſe, very difficultly incinerated, and does 
not afford fixed alkali. When this coal is 
treated with nitrous acid, it is found to con- 
tain lime, and the phoſphoric acid, 

Cheeſe putrefies in a hot temperature; it 
| ſwells, emits a nauſeous ſmell, becomes im- 
perfectly fluid, and is covered with a ſcum, or 
froth, ariſing from the diſengagement of a 
very ſtrong-ſmelling and mephitic gas, which 
eſcapes with difficulty from this viſcid mat- 
ter. : 
Cheeſe is inſoluble in cold water ; hot 
water hardens it. Mr. Scheele has obſerved, 
that when it has been precipitated by a fo- 
reign acid, boiling water diſſolves a part. 

Alkalis diſſolve it, more particularly the 
volatile alkali, which, when poured in the 
quantity of a few drops into milk coagu- 
lated by an acid, cauſes the coagulum quick- 
1y to diſappear. IEA 

The concentrated acids likewiſe diſſolve 
cheeſe ; ſpirit of nitre diſengages mephitis ; 
but the vegetable acids do not ſenſibly diſſolve 
it, Its ſolution in the mineral acids is precipi- 


tated 
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tated by the alkalis, which rediſſolve it if 
added in too great a quantity. 

The neutral ſalts, more particularly ma- 
rine ſalt, retard its putrefaction. | 

From all theſe facts it appears, that cheeſe 
is a ſubſtance greatly reſembling lymph; but 
as it is not itſelf ſoluble in water, it is ori- 
ginally ſuſpended in milk, by virtue of the 
gelatinous mucilage, and the extractive and 
ſaccharine ſubſtances contained in that fluid. 

Butter is partly ſeparated from milk by 
reſt: it is collected at the ſurface, but as 
it is mixed with much ſerum, and caſeous 
matter, it is more completely ſeparated by 
ſtrong agitation, in which the art of making 
butter conſiſts. The ſerum, from which 
butter is ſeparated by agitation, retains a 
portion of this oily ſubſtance, and is yellow, 
ſour, and fat; it is called butter-milk. 
Cream is a mixture of cheeſe and butter, 
which is fkimmed off the ſurface of milk 
that has ſtood for ſome time. It is much 
more difficult of digeſtion than milk itſelf. 
If cream be ſtrongly agitated, it takes the 
form of froth, and is then called whipt 
cream. 

Pure butter is concrete and ſoft, of a 
yellow colour, approaching more or leſs to 
that of gold, and of a mild agreeable taſte. 
It melts by a gentle heat, and becomes ſolid 
by cooling. When diſtilled on a water- 
bath, it affords a phlegm nearly inſipid. By 
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a ſtronger heat, it affords a very penetrating 
and ſtrong acid, a fluid oil, and afterwards 
a.concrete coloured oil, of the ſame pene- 
trating ſinell as the acid, By rectifying 
theſe products, the oil is rendered as fluid 
and volatile as eſſential oils, The remaining 
coal is not abundant. The acid obtained 
from butter, by diſtillation, ſeems to be of 
the ſame nature as that of fat, which we 
ſhall hereafter mention by the name of the 
ſebaceous acid. It may likewiſe be ob- 
tained in the ſtate of neutral ſalts, by the 
addition of lime or the fixed alkalis. 

Butter ſoon becomes ſour and rancid in a 
hot air. Its acid is then developed, and its 
taſte is diſagreeable, Water, and ſpirit of 
wine, in ſome meaſure reſtore its original 
taſte, by diſſolving the acid. The fixed al- 
kalis diſſolve butter, and form a kind of 
ſoap, which is little known, 

Hence we find, that butter is an oily ſub- 
ſtance, of the nature of the fat vegetable 
concrete oils. 

Freſh butter is mild, temperate, and re- 
laxing. But it readily becomes ſour, and 
in general agrees with few ſtomachs. Rancid 
butter, whoſe acid is developed, is one of 
the moſt unwholſome and indigeſtible of 
all foods. | 
Milk is an agreeable food, of conſiderable 
uſe. in a great number of caſes ; it is even 


one of the moſt valuable medicines we 175 
| els, 
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ſeſs. It corrects the acrid humours in diſ- 
orders of the ſkin, and of the articulations. 
It cicatrices ulcers of a good kind. It may 
be charged with the aromatic parts of plants, 
and is then an excellent remedy in the pul- 
monary conſumption, All ſtomachs, how- 


ever, do not digeſt. milk. Such 1 as 


are inclined to acidities in the firſt paſſages, 
are uſually incommoded by itz and in general 
it ought to be adminiſtered prudently. Milk, 
rendered medicinal, by cauſing the animal 
which gives it to take different ſubſtances, 
is often uſed with ſucceſs in various diſorders. 

The milk of different animals have cer- 
tain peculiar virtues; that of the human 
ſpecies is mild, of a ſaccharine taſte, and is 
greatly ſerviceable in the maraſmus. The 


milk of the aſs is ſucceſsfully uſed in the 


pulmonary conſumption, and the gout: it 
uſually relaxes. Mare's milk reſembles that 
of the aſs. Goat's milk is ſerous, and lightly 
aſtringent. Cow's milk is the thickeſt, the 
fatteſt, and the moſt nouriſhing ; it is like» 
wiſe the moſt difficult of digeſtion, and often 
requires to be diluted with water, or with 
ſome aromatic infuſion, eſpecially if it does 


not eaſily paſs off, or produces coſtiveneſs. 


Milk is likewiſe uſed externally, as a ſoft- 
ening and emollient remedy. It miti 

in, ripens gatherings and abſceſſes, and 
haſtens ſuppuration. It is applied hot, and 
incloſed in a bladder on the diſeaſed parts. 
C 


E 


Concerning Fat. 


KAT is a concrete oily matter, contained 
in the cellular membrane of animals; 
it is white, or yellowiſh, with little or no 
ſmell or taſte, and differs in all animals in 
its ſolidity, colour, taſte, &o. and likewiſe 
in the ſame animal, at different ages. In 
infancy it is white, infipid, and not very 
ſolid ; in the adult it is firm, and yellowiſh; 
and in animals of an advanced age, its colour 
is deeper, its conſiſtence various, and its 
taſte in general ſtronger. The fat of man, 
and of quadrupeds, is conſiſtent, white, or 
yellow. That of birds is finer, ſweeter, more 
unctuous, and in general leſs ſolid. In 
cetaceous animals and fiſhes, it is almoſt 
fluid, and frequently placed in peculiar re- 
ſervoirs, as in the cavity of the cranium. It 
is likewiſe found in ſerpents, inſects, and 
worms; but in theſe animals it is only met 
with among the viſcera of the lower belly, 
on which it is placed in ſeparate portions 3 
being ſcarcely ever obſerved but in minute 
1 on the muſcles or beneath the 
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It has been obſerved, that the fat of fru- 


givorous and herbivorous animals is firm and 
ſolid, while that of carnivorous animals is 


more or leſs fluid. It muſt, however, be re- 


marked, that the fat is always leſs ſolid and 
concrete, in the warm and living animal, 
than in the ſame animal when dead and cold, 
in the hands of the diſſector. ee 

Fats vary, according to the parts of the 
animal from which they were taken : it is 
ſolid near the reins, and beneath, the ſkin; 
it is leſs firm between the muſcular fibres, 
or near moveable viſcera, ſuch as the heart, 
the ſtomach, and the inteſtines. It is more 
abundant in winter than in ſummer; it ap- 
pears deſtined to maintain the heat in thoſe 
regions wherein it is placed, as many facts, 


collected by phy ſiologiſts, demonſtrate. It 


eren appears to contribute to the nouriſh- 
ment of animals, as is obſervable in bears, 
the mountain rat, the dormouſe, &c. and 
in general all animals, forced to long abſti- 
nence, in which the fat melts, and gradually 
diſappears. | 
To prepare fat for pharmaceutical purpoſes, 
it muſt be cut in pieces, and the membranes 
and veſſels ſeparated ; it is afterwards to be 
waſhed with much water, and melted in a 
new earthen veſſel, with the addition of a ſmall 
quantity of water; when this fluid is diſſi- 
pated, and the ebullition ceaſes, it muſt be 
poured 
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ured into a glazed: earthen veſſel, where 
it fixes, and becomes ſolid. _ © | 
Fat has not yet been examined ſufficiently 
to aſcertain all its chemical properties,” The 
action of fire, air, and certain menſtruums, 
on this ſubſtance, only are known. It is 
nevertheleſs highly neceſſary to be perfectly 
acquainted with this animal ſubſtance, in 
order to judge of its uſes ; concerning which 
nothing is yet-certainly known, and more 
eſpecially, the alterations it is ſubje& to in 
e 
The fat of any animal, expoſed to a gentle 
heat, Iiquifies, and congeals by cooling. If 
it be ſtrongly heated, with contact of air, it 
emits a ſmoke of a penetrating ſmell, which 
excites: tears and coughing, and takes fire 
when ſufficiently heated to be volatilized : 
the charcoal it affords is not abundant. If 
fat be diſtilled on a water-bath, an inſipid 
water of a light animal fmell, is obtained, 
which is neither acid nor alkaline, but which 
ſoon acquires a putrid ſmell, and depoſits 
filaments of a mucilaginous nature. This 
phenomenon, which takes place with the 
water obtained by diſtillation on the water- 
bath, from any animal ſubſtance, proves, 
that this fluid carries up with it a mucila- 
ginous principle, which is the cauſe of its 
alteration. Fat, diſtilled in a retort, affords 
i at firſt aqueous, and afterwards 
rongly acid; an oil, partly liquid, and 
partly 
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partly concrete; a very ſmall quantity of 


charcoal, N difficult to incinerate, 
in which Mr. Crell found a ſmall quantity 
of calcareous , phoſphate. | Theſe products 
have an acid and penetrating ſmell, as ſtrong 
as that of the ſulphureous acid. The acid 
is of a peculiar nature, and has been care- 
fully examined by Mr. Crell ; but as it is 
very difficult to obtain by diſtillation,” this 
celebrated chemiſt has uſed a much more 
certain and expeditious proceſs, which we 
ſhall preſently deſcribe. The concrete oil 
may be rectified, b F ſo 
as to become very fluid, volatile, and pene- 
trating; in a word, to preſent all the cha- 
racters of a true eſſential oil. Twenty-eight 
ounces of human fat afforded Mr. Crell 
twenty ounces five drachms forty grains of 
fluid oil, three ounces three drachms and 
thirty grains of ſebaceous acid, three ounces 
one drachm four grains of a brilliant char- 
coal, confiderably reſembling plumbago, as 
M. de Morveau remarks. Five drachtns fix 
grains of matter were loſt in this analyſis, 
which may be attributed to the water in 
vapour, and the elaſtic flaids, becauſe Mr. 
Crell did not uſe the pneumato-chemical 
apparatus. 1 
Fat expoſed to a hot air, alters ve 


| quickly ; the mild, and ſcarcely ſenfible 


ſmell, is changed to ſtrong rancidity, This 
alteration appears to confift of a true fer- 
mentation, 
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mentation, by which the acid is, developed 
and diſengaged. Though this acid appears 
to be of the nature of the ſebaceous acid, 
yet I cannot think that the oily. part of the 
fat is the ſole cauſe of the change, but that 
the peculiar animal mucilage, which ſubſe. 
quent analyſis will diſcover, has alſo a 
e in it. Rancid fat may be corrected 
by two methods: water is capable of carry- 
ing off the acid it contains, as Mr. Poerner 
has obſerved; paris of wine has. the, ſame 
property, according to Mr. Machy. This 
proves, that a part of rancid fat is put into 
a ſaponaceous ſtate by its acid, and by that 
means rendered ſoluble in water, and in ſpi- 
Tit : either of theſe fluids may therefore be 
uſed with ſucceſs to deprive fat of its ran- 
_ cidity. Ll 
When fat is waſhed with a great quantity 
of diſtilled water, the fluid diſſolves. a gela- 
tinous matter, which may be exhibited by 
evaporation ; but the fat always retains a cer- 
tain portion of this matter, with which it is 
intimately combined, and on which its —4 
perty of fermenting depends. The action 
of water on this animal ſubſtance has not 
yet been further inquired into. 15 
Meſſrs. Crell, and the chemiſts of Dijon, 
have explained the action of alkaline ſub- 
ſtances on fat. It has been long ſince known, 
that the pure alkalis form a kind of op 
with fats. Mr. Crell, by treating ſoap wi 
a 


ſo- 
me. 
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2 ſolution of alum, ſeparated. the oil, and 
obtained a ſolution of the ſebaceous ſalt of 
vegetable alkali by evaporating. the fluid. 
He diſtilled this falt with oil of vitriol; 
which diſengaged the ſebaceous acid. To 
deprive this -of the portion of vitriolic 
acid it may be contaminated with, Mr. 
Crell directs it to be re-diſtilled from one- 
fourth of the ſebaceous ſalt of pot-aſh, which 
muſt be reſerved for this uſe. It may be 
aſcertained that it contains no more vitriolic 
acid by the addition of the acetous ſalt of 
lead: for if the precipitate be totally ſoluble. 
in vinegar, it does not contain vitriolic acid. 
The chemiſts of the academy of Dyen uſe a 
more ſimple proceſs to obtain the ſebaceous 
acid. Suet is melted, and quick-lime added; 
when the mixture is cold, it is boiled in 
a large quantity of water, which, by fil- 
tration and evaporation, affords the ſeba- 
ceous ſalt of lime, of a brown colour, and 
acrid taſte. This is purified by calcination 
in a crucible, ſolution, and filtration; a ſuf- 
ficient quantity of water, impregnated with 
cretaceous acid, being added, to ſeparate the 
ſuperabundant lime, The fluid being eva- 
porated, affords a white falt, from which, 
by diſtillation with the vitriolic acid, the 
ſebaceous acid is diſengaged. ; Ws 1 

This acid exiſts in the butter of cocoa, 
ſpermaceti, and probably in vegetable oils. 
The following are its c s: it is li- 

Vor. IV. X ; quid 
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quid, white, and of a very ſtrong ſmell; it 
emits white fumes, is decompoſed by fire, 
becomes yellow, and affords cretaceous acid; 
It ſtrongly reddens blue colours; unites, in 
all proportions, with water; forms a cryſtal- 
lizable falt with lime; and with pot-aſh and 
ſoda, falts which cryſtallize in needles, and 
are fixed in the fire. It appears to act on 
quartz, and on glaſs, like acid of ſyrup. 
(See F IV. of the.diſcourſe placed at the 
beginning of the firſt volume.) It diffolves 
gold, when united with the nitrous acid; 
attacks mercury and filver ipitates the 
nitre and acetous ſalt of A* it precipi- 
tates cream of tartar, and ſeparates the vine- 
gar from tartar, and from the acetous falt 
of pot-aſh. When ſtrongly heated on vitri- 
olic ſalts, it ſeparates the acid in the ſul- 
phureous ſtate. It precipitates the. nitre of 
mercury and of filver. Many of theſe pro- 
perties induced Mr. Crell to think, that the 
febaceous acid might be nothing more than 
a modification of the muriatic acid ; but M. 
Morveau obſerves, that as it decompoſes cor- 
roſive ſublimate, that character alone is ſuf- 
ficient to diſtinguiſh them. 

Acids produce a change in fat, which is 
fimilar to that produced by combuſtion. 
They likewiſe appear capable of converting 

it into an acid ſoap, ſoluble in water. 

| Sulphur unites very well with fat, and 
forms a combination, which has npt yet been 
accurately examined, | 


Fat 
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Fat is capable of diſſolving certain metals; 
it unite with mercury, in the well known 
preparation, called mercurial ointment. For 
this purpoſe, the metal is triturated With 
hogs lard for a long time; the mercur 
becomes divided, attenuated, and fo inti- 
mately united with fat, that it commu- 
nicates to it a flate-colour, and loſes its 
metallic form. This union, however, ap- 
pears to be nothing more than an extreme 
diviſion, or at moſt there is only a ſmall por- 
tion of the mercury difſolved by the acid of 
the fat, ſince globules bf mercury may al- 
ways be diſtinguiſhed by a lens in the beſt 
peared anne. © - TEE 
cad, copper, and iron, of all the metals 
xe the moſt eaſily altered by fat. The calces 
of theſe metals combine very readily with 
this ſubſtance ; and for that reaſon it is dan- 
gerous to leave food of a fat nature in. veſlels 
of copper, or even in thoſe of earth, which 
are covered with glaſs of lead. In th@com- 
binations of fat with the calces of metals, 
it is obſerved, that the latter aſſume readily 
the metallic ſtate When heated: this phe- 
nomenon ariſes from the inflammable gas, 
which is diſengaged from the fat, and unites 
with the oxyginous principle of the calx, 

Moſt vegetable matters are capable of unit- 
ing with fat; extracts and mucilages give it 
a degree of ſolubility in water, or at leaſt 
favour its ſuſpenſion K that fluid. _ 
| 1 
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It combines with oils in all proportiong, 
and communicates to them a part of its con- 

fiſtence. „ of poeble „ 
Theſe are the chemical properties of fat 
which are at preſent known: they teach us, 
that this ſubſtance greatly reſembles butter; 
that is to ſay, it is'a kind of fat oil, rendered 

concrete by a portion of acid.  _ _ 
With regard to its uſes in the animal eco- 
nomy, beſides that of maintaining the heat of 
thoſe parts which it ſurrounds, and the agree- 
able rede and pliancy it produces, toge- 
ther with the whiteneſs it communicates to 
the ſkin: it likewiſe appears, according to 
Macquer, to be of uſe in abſorbing the ſuper- 
abundant acids which may exiſt in the bodies 
of living creatures; it 1s, as it were, the 
reſeryoir of thoſe ſalts. It is likewiſe known, 
that too great a quantity of acid, introduced 
into the body of an animal, diffolves and 
meltgthe fat, doubtleſs by rendering it fa- 
pona@ous, and conſequently more ſoluble. 
The exceſſive abundance, and more eſpecially 
the alterations of the fat, produce dangerous 
diſorders in the animal economy, whoſe 
ſymptoms and effects have not yet been well 
examined. Lorry has particularly attended to 
the nature of fat, and has diſcovered a ſtrik- 
ing analogy between this ſubſtance and bile. 
Fat is uſed in foods, and is nouriſhing for 
ſuch perſons as have ſtrong digeſtive powers. 
It is uſed externally in medicine, as a ſoft- 
| FX ening 


he 


ening remedy; and as ſuch it enters i 
"I fition of ointments and plaſters, 
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into the 


e marrow, contained in long bones, 


| — the ſame 2 as fat; but the 
comparative analyſis has 


not been yet made 
with ſufficient accuracy to deſcribe its cha- 
racteriſtic properties. ; TONE” 


1 CoA Bl XIII. 
concerning the Bile and Biliary Calculi.. 
"PHE bile, or gall, is a fluid of a green 


colour, more or leſs yellow, of an ex- 
ceflively bitter taſte, and of a faint. and nau- 
ſeous ſmell, which is ſeparated from the 
blood by a glandulous viſcus, univerſally 
known by the name of the liver. It is col- 
lected in moſt animals, except inſects and 
worms, in a receptacle near the liver, called 
the gall bladder, The human bile has not 
yet been much examined, on account of 
the difficulty of procuring a ſufficient. quan- 
tity : the gall of the ox has been more par- 
ticularly examined by chemiſts. 
This liquor is of a glutinous, or almoſt 
gelatinous conſiſtence; it pours out like ſy- 
rup; and by Dede. it 1 like ſoap- 


Water, | FF LEE 
| X 3 When 
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When diſtilled in the water-bath, it af. 
fords a phlegm, which is neither acid nor 
alkali, but after a certain time putrefles, 
This phlegm has often exhibited to me 2 
fingular character; it emits. an odoriferous 
fmell, of conſiderable ſtrength, and grouty 
_ reſembling that of muſk or amber. 
experiment has been made in my — of 
lectures before a number of ſpectators. It 
takes place, more eſpecially when bile, ſlight- 
ly altered by having been kept ſome days, is 
ſubmitted to diſtillation. When all the wa- 
ter which bile affords in the water-bath has 
been diſtilled off, the refidue has the form 
of an extract, more or leſs dry, and of a deep 
and browniſh green. This extract of 6 of 
attracts the humidity of the air, is very te 
nacious and pitchy, and is totally ſoluble in 
water; by deftructive difitation it affords 
volatile alkali, empyreumatic animal oil, 
much concrete volatile alkali, and an ehaſtic 
fluid, confiſting of a mixture of cretaceous 
and inflammable gas; after this operation, 
a coal remains of confiderable bulk, and leſs 
difficult to incinerate than thoſe we have 
hitherto ſpoken of. According t6 Mr. Ca- 
det, who communicated a very valuable me- 
moir, on the analyſis of bile, to the Academy, 
in the year 1767, this coal contains mineral 
fixed alkali, a falt which he thinks to be 
of the fame nature as ſugar of milk, an ani- 
mal earth, and a ſmall portion of iron. 1 
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muſt be obſetved; that this diſtillation muſt 
be made ſlowly, becauſe the matter expands. 
conſiderably. Bile, expoſed to a tempera- 
ture between 65 and 85- degrees; quiekly 
changes, its ſmell — more nauſeous, 
its colour is deſtroyed, whitiſn mueilaginous 
flakes are precipitated, its viſcidity diſap- 
pears, and its ſmell ſoon becomes fetid and 
penetrating.” When the putrefaction is in 
an advanced ſtate, its ſmell becomes ſweet; 
and reſembles amber. My pupil, M. Vau- 
guelin, has diſcovered, that bile, heated 
in the water-bath, and lightly evaporated, 
may be afterwards preſerved for many months 
without alteration, | as is likewiſe the dae 
with reſpect to vinegar 

Bile is very ſoluble in water; and when 
thus diluted, becomes of a yellow: colour, 
which is lighter, in proportion to the quan- 
tity of water added. 

All the acids decompoſe it In the ſame 
manner as ſoap, and produce & oo gulum. 
If this mixture be filtrated, and the fluid 
evaporated, a neutral ſalt is obtained, which 
is found to conſiſt of the acid made uſe of 
and ſoda, This valuable experiment, firſt 
made by Mr. Cadet, proves tho exiſtence of the 
mineral fixed alkali in the bile. The matter 
remaining on the filtet, in theſe experiments, 
1s thick, viſcid, very bitter, and very in- 
flammable ; its colour and conſiſtenee vary, 
according to the nature and concentration of 
X 4 the 
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the acid made uſe of. Lhave obſerved, that 
the vitriolic acid gives it a n Coe 
Jour ; the — — dane green co: 
trated, a brilliant yellow ; and the muriatic 
acid, a very beautiful light green: «theſe co- 
lours, however, vary greatly, according to 
the ſtate of the bile, and of the acids. This 
precipitate is a true reſin, which ſwells, 
melts, and takes fire on hot coals, is totally 
ſoluble in ſpirit of wine, and precipitable 
by the addition of water. The action of 
acids on bile, proves, therefore, that it is a 
true ſoap, formed by an oil of the nature of 
reſins, combined with ſoda, They likewiſe 
indicate'the preſence of a certain quantity of 
2 1 matter in this re, by fluid, 
which cauſes it to coagulate b by acids, 
or by putrefaction. 4 

Neutral falts, mixed with bile, prevent 
| its putrefaction. | 

* * Metallic ſolutions, and bile, mutual ly de- 
compoſe each other ; the fixed alkali of this 
humour unites to the acid of the ſolution, 
and the refin of the bile preci itates in com- 
bination with the metallic N 

Bile unites readily with oils, and * 
— out of cloaths in the ſame. manner as 
This fluid is foluble in ſpirit of wine, 
which ſeparates the albuminous matter. 
The tincture of bile is not decompoſed by 
water; which ſhews, that this ſubſtance is 

| a true 
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a true animal ſoap, equally foluble ! in aque- 

ous and ſpirituous menſtrua. Ether een 

diflatves it very readily. | 
- Vinegar — bile in the fame man- 


ner as the mineral acids; when the filtrated _ 


liquor is evaporated, the acetous ſalt of 0 
is obtained, well cryſtallized. BO 

From theſe ſeveral experiments, it fol- 
lows, that bile is a compound of much wa- 
ter, a peculiar ſpiritus rector, albuminous 
mucilage, oil of the -nature of refins, and 
cretaceous ſoda, Mr. Cadet found it to con- 
tain a ſalt, which he thinks to be of the 
nature of ſugar of milk, and whoſe exiſtence 
has been fince confirmed 9 Mr. are 
chaute. | | 

Bile, conſidered with ref to the ani- 
mal economy, is a fluid which appears to 
aſſiſt the proceſs of digeſtion. Its ſapona- 
ceous quality renders'it capable of uniting 
oily ſubſtances with water. Its bitter / taſte 
proves, that it ſtimulates the inteſtines, and 
promotes their action on the aliments. 
Roux, a celehrated phyſician and chemiſt 
of the Faculty of Medicine at Paris, whoſe 
premature death is a heavy loſs to the 
ſciences, was of opinion, that the bile is 
likewiſe principally calculated. to evacuate 
the colouring part of the blood from the 
body. It appears to be decompoſed in in 
duodenum, by the acids which are almoft 
aways gages 1 in digeſtion... It is certain, 


at 
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at leaſt, that it is greatly altered, eſpecially 


in its colour, when it compoſes part of the 
excrements. Judicious phyſicians may there- 
fore, in many caſes, make uſeful inferences 
from the inſpection of theſe matters, which 
indicate the ſtate of the bile, and that of the 
liver, which ſeparates it. 

The extract of the gall of bullocks, and of 
many other animals, is uſed as a very good ſto- 
machie medicine. It ſupplies the defect and 
inactivity of the bile, reſtores the tone of 
the ſtomach, and eſtabliſſies the functions of 
that organ, when debilitited ; but great care 
muſt be taken in its. uſe, . becauſe it is acrid 
and heating; and it muſt be adminiſtered 
only in very ſmall doſes, une in jirri- 
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Whenever the hun bile reed in 
the gall bladder by any cauſe, and eſpecially 
—— — contractions, ' as in melan · 

ic or hyſteric diſorders, long continued 
grief, &c. it thickens, and produces brown, 
light, inflammable concretions, of a very 
ſtrong bitter taſte,” which are called biliary 
calculi. Theſe 1 are often very 
numerous, diſtending the gall bladder, and 


ſometimes intirely filling it. They produce 

e Hepatic cholics 

Se.. 

M Theſe calculi have been examined by M. 

Poweticr de la Salle. He has obſerved, 

cheat they” are difohuble in ardent _ 
Alfter 


eee * 
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After having digeſted the ſtones in ſpirit of 
wine ſor a certain time; he obſerved, that 
the fluid was filled with flender, brilliant, 
and cryſtalline particles, having all the ap- 


pearances of a falt; and the experiments made 
on this ſaline ſubſtance, ſhewed, that it re- 


ſembles, in certain pr „ the acid ſalt, 
known by the name of flowers of benzoin. 
From the experiments of this -philaſopher, 
it ſeems, that this ſalt is only contained 
in the biliary calculi of man, Me ans 
find it in thoſe of oxen, 
The difcovery of M. Poulletier de E Bale, 
has been pat ues by facts obſerved at the 


Royal Society of Medicine, reſpecting the 


ſtones of the gall- bladder. This ſociety re- 


ceived from feveral phyticians, 'biliary- cal- 
culi of à peculiar nature, which have not 


hitherto: been deſcribed. | Fhey confift of a 


_ maſs of cryſtalline tranſparent lamina, fimi- 
lar to mica, or: tale, which have abfo 

the ſame form as the ſalt diſcoveted by 
„Poulletier, It even appears, that the 33 


dile is capable of. affording a great: quantity 


of theſe Cryſtals; ſor the Society of Medi- 
cine is in poffeſſion of a gal- bladder intirehy 


filled with this faline tranfparent co 
It is much to be S— the — 
theſe new calculi may be examined into, as 
reſearches on this ſubject cannot but be very 
uſeful to medicine. 


From theſe accounts, two kinds of bi- 
| liary 
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liary calculi may be diſtinguiſhed ; the one, 
opake, brittle, inflammable, and truly bi- 
lious ; the others tranſparent, cryſtallized in 
laminæ, and appearing to be a ſaline princi- 
5 le of the bile, which, though it has not yet 
n proved, may perhaps exiſt in greater 
quantities, in certain morbific affections of 
this fluid, than in the natural ſtate, and 
which in this caſe is diſpoſed to be precipi- 
tated and cryſtallized, whenever the gall is 
detained in conſiderable quantities in its 
bladder. eee wicy "IF 
Soap, the mixture of oil of tur 


| pentine and 
= | ether, &c. have been propoſed. to diſſolve 
| the biliary calculi. It is an important ob- 
| ſervation, that they are only found in the 
gall- bladder of oxen, after dry ſeaſons, and 
a ſcarcity of freſh fodder; and that they 
diſappear in the ſpring and ſummer, when 
theſe animals find abundance of green and 
= ſucculent vegetables. The butchers are well 
acquainted with this phenomenon; they 
| | know that theſe ſtones are found in oxen, 
from the month of November. to the month 
of March, and not afterwards. :This phe- 
nomenon- ſufficiently: ſnews the power of the 
ſaponaceous juices of plants in diſſolving 

the biliary cal cult... 
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Concernin g the Saliva, the Pancreatic Juice, 
And the Gaſtric Juice. 


ANATO MISTS and phyfiologiſts have 
obſerved''a great analogy between the 


faliva and the pancreatic juice. The fali- 
glands, and the pancreas, have in fact 
a ſtructure intirely of the ſame kind, and 
the uſe of the fluids, ſeayeted by theſe or- 
gans, appears to be the fame. Man, and 
uadrupeds, are the only animals in which 
de Ades faliva- exiſts; or at leaſt the ſalivary 
glands Ny not been M e, in e en 
animals. | 
No accurate cn experiments eve : 
yet been made with theſe two fluids. This 
. circumſtance may be attributed to the diffi- 
culty of procuring: either, even in very ſmall 
quantities. It is only known, that the ſa- 
liva is a very fluid Juice, ſeparated by the 
parotides, and many other glands, which 
continually flows into the mouth, but 
moſt abundantly during maſtication. It 
appears to be of a ſaponaceous nature, im- 
pregnated with air, which renders it frothy ; 
al ee but a ſmall — when eva- 
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2 to dryneſs ; but it forms, neverthe. 
eſs, certain ſalivary concretions in the = 
ſages which convey it into the mouth. 
appears to contain an ammoniacal falt, "ng 
lime and cauſtic fixed alkalis diſengage from 
it a penetrating and urinous odour. Pringle, 
from experiment, goncluded, that the ſaliva 
is very ſeptic, and that it favours digeſtion, 
by exciting a commencement of putridity 
in the aliments. M. Spallanzani, and many 
other modern phyſicians, think, on the con- 
— 2 that it poſſeſſes the property of te- 
tarding and impeding putrefaction. 

The gaſtric juice is ſeparated by ſmall 
or the apterial extremities, which 
open into the infernal tunie of the ſtomach. 
The oeſophagus like wiſe affords a ſmall quan- 
tity, eſpecially in the inferior region. Glands 
of conſiderable magnitude are obſerved in 
many birds, which open into very. ſenſible 
exctetory ducts. | 

Modern hiloſophers have poi great at- 
tention to t gaſtric juice. Meſſrs. Spal- 
lanzani, Scopoli, Monch, Brugnatelli, Car- 
minati, have, within the laſt few years, ex- 
amined the properties of this liquor. They 


collected it in the ſtomach of ſheep and 
calves, by opening them, after having ſuf- 
fered them to faſt for ſome time; They ob- 
tained. it from carnivorous and-pallinaceous 
birds, by cauſing them to ſwallow. ſpheres 
anc robes of ens pierced with holes, and 


filled 
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filled with 227. bas ſpunge. M. Spallan- 
zani examined the gaſtric. juice of his owa 
ſtomach, by —— vomit, or by ſwal- 
lowing wooden tubes, filled with different 
ſubſtances, to judge of the effect of the gaſ< 
trie juice on each of them. The experi- 
ments with tubes had been before attempted 
by M. Do Reaumur. Laſtly, M. Golfe af | 
Geneva had the courage to cauſe himſelf to 
vomit a great number of times, hy a proceſ⸗ 
which is peculiar to himſelf. and condiſts in 
ſwallowing the air. From all the modern 
obſervations, the gaſtric juice e to 
poſſeſs the following properties. 
It is the principal agent of digeſtion, and 
changes the aliments into a kind of — 
ſoft paſte: it acts on the ſtomach itſelf after 
the death of animals. Its effects ſhew, that 
it is a ſolvent, but of that peculiar nature, 
that it diſſolves —_ and vegetable ſub- 
ances uniformly, and without exhibiting | 
affinity for the one than for tho 
other. Fer from being of the nature of a fer- 
ment, ĩt is one of the moſt powerful. antiſep- 
tics we are acquainted. with: and from the 
experiments of the philoſophers before cited; 
its nature appears to be eſſentially different 
inthe ſeveral claſſes of animals. According 
to M. Brugnatelli, the gaſtrie juice oſ birds. 
of prey, and Aa IN bitter, 
compoſed of a acid. reſin; 
— matter, — falt ; that bf 
2 ruminating 


. 
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ruminating quadrupeds is very aqueous, tur- 
bid, and falt, containing volatile alkali, an 
animal extract, and common ſalt. M. de 
Morveau, having digeſted portions of the 
internal tunic of the ſtomach in water, found 
that it has an acid character. M. Spallan- 
zani thinks, that this character depends on 
the aliments, as he never found the acid 
juice in the ſtomach of carnivorous animals, 
but always in thoſe which feed on grain. 
M. Goſſe made the ſame obſervation on 
himſelf, after having uſed crude vegetables 
for a long time. It therefore appears, ac- 
cording to the opinion of M. Spallanzani, 
that the gaſtric juice, in its natural ſtate, is 
neither acid nor alkaline; or that, if it con- 
tains a peculiar acid, it is in the neutral ſtate, 
M. Brugnatelli thinks, that the white matter, 
in the excrements of carnivorous birds, con- 
tains phoſphoric acid ; but M. de Morveau 
obſerves, that his experiments are not con- 
clufive. M. Scopoli found ſal- ammoniac, 
and ſuſpects that the muriatic acid is pro- 
duced by the vital power of animals; but no 
deciſive fact has been brought in ſupport of 
this opinion; every circumſtance, on the 
contrary, tending to ſhew, that this acid 
comes from the food. W 
Hence it may be concluded, 1. That the 
gaſtric juice is not yet well known; 2. That 
it appears to be different in the ſeveral clafles 
of animals, and in the ſame animal, accord- 
pA 18 ing 
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ing to the diverſity of food; 3. That no 
proof has been brought to ſhew that it is a 
peculiar acid; 4. That its moſt remarkable 
property conſiſts in its great ſolvent power, 
which extends even to bony and metallic 
ſubſtances; an indifference, or want of pre- 
ference between the matter it acts on, and 
eſpecially a very ſtrong antiſeptie quality, 
wick it communicates to all the bodies it 
is mixed with, and which even puts a ſtop 
to putrefaction, in ſubſtances which have 
already began to be changed by that pro- 
ceſs, + . e e WE Eon 
This laſt property has excited a greater 
degree of attention than the others. Meſlrs. 
Carmanati, Jurine, and Toggia, have ap- 
plied the gaſtric juice on wounds, M. Cars 
manati has even uſed it internally; and they 
all agree, with reſpect to its antiſeptic vir- 
tue. Time and experience muſt decide on 
the efficacy of this new remedy. | 
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nature as urine. Medical practice has ſhe wn, 
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Concerning the Humours, or Animal Mat- 


ters, which have not yet been examined; 

ſuch as Sweat, the Naſal Mucus, the Ce- 
rumen, Tears, the Gum of the Eyes, 
the Seminal Fluid, and the Excrements. 


HERE are many animal fluids and 
matters, which have not yet been ex- 


amined. It is therefore not ſo much with 


a view to exhibit their properties, as to en- 
gage young phyſicians to make reſearches, 
equally new and uſeful, that we propoſe to 
ſpeak curſorily reſpecting the humour of 


tranſpiration, of ſweat, of the mucus of the 


noſtrils, the cerumen of the ears, the tears, 
the gummy matter of the eyes, the ſeminal 
fluid, and the excrements. 

Phyſicians have diſcovered a great analogy 
between the fluid emitted by cutaneous tranſ- 
piration and urine; they have obſerved, that 
theſe excretions mutually anſwer the ſame 
purpoſe in many circumſtances, and are 
therefore naturally led to conſider the vapo- 
rous fluid of tranſpiration, as of the ſame 


that 
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that its qualities are ſubject to variation; that 
its ſmell is faint, aromatic, alkaline, or ſour; 
that its conſiſtence is ſometimes glutinous, 
thick, tenacioùs, and that it leaves a reſidue 
on the ſkin; that it often tinges linen with 
various ſhades of yellow. M. Berthollet af- 
firms, that ſweat reddens blue paper, and 
that this phenomenon takes place more par- 
ticularly in parts affected with the gout. He 
thinks it contains the phoſphoric acid. It 
has been hitherto impoſſible to collect a ſuf- 
ficiently large quantity. of this excremental 
humour, to examine its properties with ac- 
curacy. Many inquiries, therefore, remain to 
be made, which can only be undertaken and 
purſued by phyſicians in peculiar; circum- 
ſtances, and 'occaſions. - 

The humour, prepared by the criviritiine 
of Schneider, which is thrown out of. the 
noſtrils by ſneezing, deſerves to be care- 
fully attended to by phyſicians. It is a kind 
of thick mucilage, white, or coloured, more 
or leſs fluid or conſiſtent in certain affec=- 
tions, and more eſpecially in catarrhs. No 
one has yet examined it. 

The yellow, greeniſh, or brown matter, 
which is collected, and becomes thick, in 
the auditory canal, and is known by the 
name of wax, becauſe of its conſiſtence, has 
not been examined. It is very bitter, and 
appears to be of a refinqus nature; it ſomes 
times becomes ſo concrete, as to top the 
UL oo EO _ auditory 
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_ auditory canal, and prevent the free paſſage 
of — there ſeems to be ſome analogy 
between this and the inflammable matter of 

No one has yet made experiments to diſ- 
cover the nature of tears, eee are pre- 
pared in à peculiar gland, ſituated towards 
the external angle nf rw orbit, and deſtined 
by nature to maintain the humidity and 
ſuppleneſs of the external parts of the eye. 

This fluid is clear, limpid, and manifeſtly 

ſalt 3 it ſometimes iſſues out of the eye in 
erf In the natural ſtate, it 
gradually flows into the noſtrils, and appears 

to dilute the mucus. Moſt authors who 
have ſpoken of this liquor, and in particular 
Pierre Petit, a, phyſician of Paris, who 
publiſhed a treatiſe on Tears about the end 
of the laſt century, conſider them as water 
nearly pure. The gum, or humour, which 
adheres to the borders of the eye-lids, and 
appears to be ſeparated by the glands of 
Meibomius, is not better known than the 
tears. 1 87 5 
Neither has the chemical nature of the ſe- 

- minal humour been more inquired into than 
that of the foregoing matters. The few obſcr- 
vations, which it has been hitherto poſſible 

to make on this humour, have. ſhewn, that 
it reſembles animal mucilages, becomes fluid 

by cold and by heat, and that the action of 

| ire reduces . 
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The anatomical and microſcopical obſer- 
vations on this ſubject have been carried 
much further. They have ſhewn, that the 
ſeminal humour is an ocean, in which cer. 
tain ſmall round bodies ſwim, which 

a rapid motion, and are by ſome. con 
as living animals, deftined to reproduce tha 
ſpecies, and by others as organia moleculz, 
adapted to form a living being by their 
union. The microſcope, in the hands of a 
modern obſerver, has likewiſe ſhewa cryſtals 


— 


formed in the ſeminal liquor by eva 


and cooling. It muſt be admi howe 
ever, that theſe: fine experiments have not 
hitherto- been attended with conſequences 


—— 
- 
— 


ported, contain a large quantity of matter, 
which is not capable of nouriſhing them, 
and is rejected out of the inteſtines in a ſolid 
form. The excrements are coloured. by a 
prion of bile, which they carry with them, 
he fetid odour they exhale, ariſes from the 
commencement of putrefaction in their paſ- 
ſage through the inteſtines. Homberg 18 
the only chemiſt who „ 
matters. He obſerved, that the phlegm 
afforded by excrements diſtilied on the 
water- bath, was of a nauſeous mel; by 
waſhing I. + he obtained a fait, 


3 which 


—— — — 


which melted. like nitre, and took fire in 
cloſe veſſels. The diſtillation of this matter 
in a retort, afforded the ſame products as 
other animal : ſubſtances. - Putrefied excre- 
ments [afforded an oil without colour or 
ſmell, which did not convert mercury into 
ſilver, as he had been led to expec. 


It muſt be obſerved, that the fecal matter 
examined by Homberg, was that of men, 
fed with coarſe bread, and champaign wine; 


' a circumſtance. which was ſaid to be eſ- 


ſential, in order to ſucceed in the alchemical 
experiments he was directed to make. There 


can be no doubt, but that the properties of 


the excrements muſt 1 on the nature 
of the food, of which they are merely the 


# 
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a Concerning Urine. 
TJ RINE. is a tranſparent excrementitious 
fluid, of a citron yellow, a peculiar 
ſmell, and a ſaline taſte, ſeparated from the 
blood by two glandular organs, called kid- 
neys, and from thence conveyed into a re- 
ſervoir,- which is univerſally known by the 
name of the bladder, and in which it re- 
Ni 9 mains 
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mains for a certain time. This fluid is a 
kind of lixivium, containing the acrid mat- : 
ters of 97 animal humours, ie if re- 
tained too long in the body, might be pro- 
ductive of miſchief and inconvenience;, It 
is a ſolution of a great number of ſalts, and 
two peculiar extractive ſubſtances; and its. 
quantity and quality varies accordin ng. to cir= 
cumſtances. The urine of man, which we 
propoſe to examine in particular, differs 
from that of quadrupeds; and the differences 
are ſtill more conſiderable between the other 
claſſes of animals. The ſtate of the ſtomach, . 
and that of the fluids in particular, produce 
a great number of alterations, which cannot 
be aſcertained but by a long continued ſeries 
of experiments, few of which have yet been 
made. We ſhall therefore only ſpeak, in this 
place, of the urine of the human ſpecies in 
a healthy ſtate. 

This Auid is diſtinguiſhed. by. phyficians 
into two kinds; the one, called crude urine, 
when emitted a ſhort time after meals, is clear, 
and almoſt deſtitute. of taſte and ſmell; it 
contains a much ſmaller proportion of the 
principles than the other, which 18. called 
urine of the blood, or urine of concoction. 

This, la is not emitted till the proceſs of 
48 8 is finiſhed, and it is ſeparated from 
the blood by the kidneys ;, while the. former. 
appears to Fa filtrated, in. part, from, os 
"OOF Land imſtines| immediately; to 10 the 
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bladder, by means of the cellular mem- 


brane, _ . 3 
The ſtate of health, and eſpecially the dif. 
poſition of the nerves, have {ingular effects 


on the vrine. After hyſteric or hypocon - 
driac attacks, it flows in large quantities, 


and is without ſmell, taſte, or colour, The 
diſorders of the bones, and of the articula- 
tions, have likewiſe a great influence on this 
animal lixivium. It often depoſits a great 


quantity of matter, apparently eatthy, but 


which feems to be a calcareous phoſphoric ſalt, 


as we ſhall hereafter obſerve, The urine of 


thoſe who have the gout is of this kind. 
Phyſicians, particularly Heriffant and Mo- 
rand, have obſerved, that when the bones 
are affected, or become ſoft, the urine de- 

fits a large quantity of this matter. It is 
fikewiſe obſerved, that in the healthy ſtate, 


the urine contains a quantity of 'this matter, 


which is the baſis bones, and was pro- 
bably more than was required for the nutri- 
tion and reparation of thoſe organs, =” 
Many foods arc capable of communicating 
certain peculiar properties to urine. Tur- 
pentine produces a ſmell of violets, and 
aſparagus a very fetid ſmell, in this fluid, 
Such perſons as have weak ftomachs, void 
urine, which retains the ſmel]' of ſuch 
foods as they have taken. Bread, garlick, 
onions, foup, and all vegetables, commu- 


From 
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From | theſe facts, it follows that the 


urine exhibits phenomena, from which the 
phyſician may derive the greateſt practi- 
cal advantages. But it muſt not be con- 
cluded, that a ſimple inſpection of the urine 
is ſufficient to determine the nature of a diſ- 
order, the ſex of the patient, and the reme- 
dies which are proper to be applied, as cer- 
tain empirics pretend. © © 
The human urine, confidered with reſpect 
to its chemical properties, is a ſolution of a 
conſiderable number of different ſubſtances. 
Some of theſe are ſalts, ſimilar to thoſe o 
minerals, and, as Macquer thinks, are de- 
rived from the foods, without having ſuffered 
any alteration, Others are found to be analo- 
gous to the extractive principle of vegetables; 
and laſtly, there are others which appear to 
be peculiar to animals, and even to urine, 
or which have not at leaſt been found in 
conſiderable quantities in the products of 
the other kingdoms, nor even in other ani- 
mal ſubſtances, except urine. After having 
ſhewn the method of extracting theſe ſeveral 
matters from utine, we ſhall proceed to the. 
hiſtocy of ſuch ag are peculiar to this fluid, 


and have not yet been deſcribed. 
_ Urine was formerly confidered as an' al- 
kaline liquor, or lixivium; but M. Ber- 
thollet has remarked, that it always contains 
an exceſs of phoſphoric acid, and teddens 
the tincture of turnſole. This phyſician has 
; | 11 obſerved, 
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obſerved,, that the urine. of gouty perſons 
contains leſs acid falt than that of. perſons 
in perfect health; that during the fit of the 


gout, . this fluid is much more acid than 


uſual, though not more ſo than the urine 
of a robuſt perſon. . He conjectures, that in 
gouty. patients the phoſphoric acid is not 
evacuated by urine, as in healthy perſons; 
that it wanders, as it were, and is carried 
into the articulations, where it excites irri- 
tation and pain. This exceſs of acid in the 
urine holds the calcareous phoſphat in ſo- 
w R oertons £5 ED 

M. Scheele ſeems to think, that this diſen- 
gaged acid of urine is not merely phoſphoric 
acid, but conſiſts of partly the ſame acid as he 
has diſcovered in the human calculus, and is 
called the lithiaſic acid by M. de Morveau. 
The latter acid, which is capable of concretion 
and cryſtallization, forms, according to the 
Swediſh chemiſt, the red cryſtals which are 
depoſited from urine, and alſo the brick-co- 


loured precipitate, obſerved in the urine of 


ſuch as have fevers, The tophaceous concre- 
tions, in the articulations of gouty perſons, are 
likewiſe of the ſame nature as the calculus ; 
that is to ſay, for the moſt part formed of 
the lithiafic acid; hence we ſee, that M. 
Scheele does not agree in opinion with M. 
Berthollet. I ſhall give my thoughts on the 
ſubje& in the hiſtory of che calculus, of the 
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- Freſh urine, diſtilled. in the water- bath, 
affords a large quantity of phlegm, which is 
neither acid-nor alkaline, but quickly pu- 
treſies. As this phlegm contains nothing 
of value, the urine is commonly evapo- 
rated on a naked fire. In proportion as the 
water, which forms more than ſeven-eighths 
of this animal humour, is diſſipated, the 
urine becomes of a brown colour; a pulye- 
rulent matter is ſeparated, of an earthy ap- 

earance, which has been taken for ſelenite, 

ut is a true ſalt of difficult ſolubility, 
and is compoſed of the phoſphoric acid and 
lime, with a ſmall exceſs of acid. This 
ſalt is of the ſame nature as the baſis of 
bones, and is mixed with a ſmall quantity 
of concrete lithiaſic acid. When the urine - 
has obtained the conſiſtence of a clear ſyrup, 
it is filtrated, and ſet in a cool place; at the 
end of a certain time, ſaline cryſtals are de- 
poſited, which conſiſt of marine ſalt, and 
two peculiar ſaline ſubſtances. Theſe ſalts 
are known by the names of fuſible ſalt, or 
native ſalt of urine: we ſhall examine their 
properties in the following chapter. Seve- 
ral ſucceſſiye products of theſe cryſtals are 
obtained, by repeated evaporations, at the 
ſame time that a certain quantity of marine 
and febrifuge ſalt cryſtallizes. When the 
urine affords no more ſaline. matter, it is in 
the ſtate of a very thick brown fluid, which 
is a kind of mother water, and holds in 
„ eee ſolution 
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ſolution two peculiar extractive ſubſtances, 

By evaporating it to the conſiſtence of a ſoft 
extract, and treating the reſidue with ſpirit 
of wine, Rouelle the younger has diſcover- 
ed, that a portion is diſſolved, and the other 
part remains untouched. He calls the firſt 
faponaceous matter, and the an extractive 
matte. 

I" ſaponaceous ſubſtance is ſaline, and 

pable of cryſtallization. It is not dried 
with? difficulty; and in this Rate it at- 
tracts the moiſture of the air. By deſtructive 
diſtillation, it affords half its weight of am- 
moniacal chalk, a ſmall quantity of oil, and 
ammoniacal  muriate. Its reſidue converts 
the ſyrup of violets to a green. 

The extractive ſubſtance, ſoluble in water, 
and not in ſpirit of wine, is eaſily dried in 
the water-bath, like the extracts of plants; 
it is black, leſs deliqueſcent than the for- 
mer, and affords, by Aitillation, all the pro- 
ducts of animal matters. Such, according 
to Rouelle, are the characteriſtic properties 
which diſtinguiſh theſe two component parts 
of the extract of urine. We may likewiſe 
add, that this celebrated chemiſt obtained 
from one ounce to an ounce and a half of 
extract from a pint of urine, yoided after con- 
coction; whereas the fame quantity of crude 
urine afforded no more than 00 wo, or 
three drachms. : 

If the extract of urine, inſtead of being 

cpa» 
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ſeparated by ſpirit of wine, be diſtilled intire, 


it affords much ammoniacal chalk, a very 
fetid animal oil, ammoniacal muriate, and a 
ſmall quantity of phoſphorus : its coal con- 
tains a ſmall proportion of muriate of ſoda, 
or common ſalt. This analyſis of urine 
ſhews, —_— that * — of a 
large quantity of water, the diſenga > 
hoe and lithiafic acids, muriate of _ 
combinations of the phoſphoric acid with 
calcareous earth, mineral alkali, and volatile 
alkali, together with two peculiar extractive 
matters, which give the fluid its colour. As 
to the deep colour it acquires in many diſ- 
orders, and eſpecially in all. bilious affec- 
tions, I have diſcovered, that it is produced 
by the reſin of the bile, and that its ex- 
tract, diſſolved by ſpirit of wine, is preci- 
pitated by water. 5 8 TR Ne] 

Urine when expoſed to the air, changes more 
quickly in proportion as the atmoſphere is 
hotter. Depoſitions are firſt formed by ſim- 
le cooling; ſeveral faline matters cryſtal- 
ze at its ſurface and bottom, and frequent- 
ly a reddiſh falt, which appears to be of the 
nature of the calculus. No one has ob- 
ſerved the ſpontaneous changes of this ex- 
crementitious fluid but Mr. Halle, my aſ- 
ſociate. He has diſtinguiſhed, in the de- 
compoſition of urine left to itſelf, ſeveral 
terms, or periods, which afford ſediment, 
or cryſtals, of different natures, and are = 
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tended with various changes. Our preſent 
purpoſe not extending to the detail of all theſe 
changes, which are accurately deſcribed- in 
an excellent Memoir, inſerted among thoſe 
of the Royal Society of Medicine for the 
year 1779, we ſhall confine ourſelves to the 
principal alterations to which it is ſubject. 
Soon after it has become cold, its ſmell 
changes, becomes ſtronger, and indicates 
the preſence of volatile alkali; its colouping 
matter changes, and is ſeparated from the 
reſt of the liquor; laſtly, this alkaline ſmell 
is diflipated, and is followed by another, leſs 
penetrating, but more diſagreeable and nau- 
ſeous; and the decompoſition proceeds to 
its _— termination. Rouelle the 
younger has obſerved, that crude and ſerous 
urine does not putrefy ſo quickly; that its 
ſmell, after it has become changed, differs 
greatly from that of the urine of concoction; 
and laſtly, that it becomes covered with 
mouldineſs, like the juices of vegetables, and 
ſolutions of animal jelly. Mr. Halle has 
obſerved certain urines which became very 
acid before they paſſed to the ſtate of putre- 
faction. Urine, putrefied for a year, or 
more, affords fuſible ſalt, as well as freſh 
urine; but it affords a much larger quantity 
of diſengaged phoſphoric acid, and effer- 
veſces with cretaceous volatile alkali. The 
utrefaction extricates and drives off a part 
of the volatile alkali The ſalt 501 
Ban t 
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ſited on the ſides of the veſſel during evapo- 
ration, is ſtrongly acid; and the quantity 
may be increaſed, by adding volatile alkali, 
according to the advice of Rouelle the 
younger. | 7s 
Quick-lime, and dry fixed alkalis, imme- 
diately decompoſe the principles contained 
in urine. Nothing more is required, than 
to pour a ſolution of cauſtic, vegetable, or 
mineral alkali, into freſh urine, in order to 
produce an inſupportable putrid alkaline 
ſmell. This is produced by the decompo- 
ſition of the. ammoniacal phoſphat. M. 
Berthollet has diſcovered, that lime-water, 
added to freſh urine, produces a precipitate, 
from which phoſphorus may be obtained. 
This phenomenon depends on the union of 
the lime with the exceſs of phoſphoric acid; 
and the precipitate conſiſts of, 1. The cal- 
careous phoſphat, naturally contained in 
urine, and which was ſuſpended merely by 
the exceſs of phoſphoric acid; 2. An ad- 
ditional portion of calcareous phoſphat, 
formed by the union of the ſuperadded lime 
with the diſengaged acid. M. Berthollet, 
having obſerved that Tauſtic volatile alkali 
likewiſe precipitates the calcareous phoſ- 
phat of urine, by neutralizing the diſen- 
gaged phoſphoric acid which held that ſalt in 
ſolution, remarks, that the weight of this 
precipitate, compared with that produced 
dy lime-water, indicates the quantity of diſ- 
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engaged phoſphoric acid contained in the 
urine; becauſe, in fat, the ammoniacal 
phoſphat, formed in this experiment, re- 
mains diffolved ; whereas the. calcareous 
— produced by lime-water, being 
nſoluble, is precipitated at the ſame time 
as the other portion of calcareous phoſphat, 
which naturally exiſts in the urine. 

Acids have no action on freſh urine, but 
they quickly take away the ſmell of putre- 
fied urine, and of the depoſitions it forms in 
that ſtate. *' | Ds 

Urine decompoſes many metallic ſolu- 
tions. Lemery diſtinguiſhed by .the name 
of the roſe-coloured precipitate, a magma 
of that colour, which is formed when 
the nitrous ſolution of mercury is poured 
into urine. This precipitate is partly form- 
ed by the muriatic acid, and partly by 
the phoſphoric acid contained in this fluid. 
M 3 has obſerved, that this pre- 

tion ſometimes takes fire by friction, 
and burns rapidly on hot coals; he attri- 
butes this effect to a ſmall portion of phoſ- 
phorus. "Lap | 

Such is the preſent ſtate of our know- 
ledge reſpecting the chemical properties of 
urine. Much remains to be done, before 
we may eſteem ourſelves in poſſeſſion of all 
that analyſis is capable of diſcovering with 
regard to this fluid. It is neceſſary, for this 


rpoſe, to examine the different depoſitions 
Fe 9 3 
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obſerved in urine, and well defcribed by 
Mr. Halle, the red or tranſparent ſaline 
concretions which are formed, and which 
Mr. Scheele takes to be the lithiaſic acid; 
the abundant ſediment which urine affords 
after fits of the gout, in ſuch as are attacked 
by the ſtone, &c. 

We ſhall now proceed to examine the pe- 
culiar ſaline products, obtained from urine, 


to whoſe properties it is very neceſſary to 
attend. 


O H A 


concerning the Ammoniacal Phoſphat, the 
Phoſphat of Soda, and the Calculus in 
the Bladder. 


W E have ſeen that urine contains many 
peculiar ſalts; theſe ſalts are combi- 
nations Le the phoſphoric acid with volatile 
alkali, ſoda, and lime, and the baſe of the 
calculus of the bladder. We ſhall ſucceſſive- 
ly examine theſe ſubſtances under the de- 
V. nominations given them by M. de Morveau, 
of ammoniacal phoſphat, phoſphat of ſoda, . 
Ye i and lithiafic acid. We ſhall deſcribe the 


properties of the calcareous phoſphat when 
th we treat of bones. 
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porated urine, has been called fuſible ſalt in 

eneral, becauſe it melts in the fire, as we 
ſhall preſently ſee ; it has likewiſe been call- 
ed eſſential ſalt of urine, or microcoſmic ſalt: 
in this firſt ſtate, it is far from being pure, 
but is contaminated by an extraQtive ſub- 
ſtance, together with marine ſalt and phoſphat 
of ſoda. Several chemiſts, Margraaf in par- 
ticular, ſuppoſed that it was neceſſary, in 
order to avoid the mixture of marine falt, 
that the urine ſhould putrefy; they ima- 
gined, that the marine ſalt became converted 
into fuſible ſalt by the putrid action; a fact 
which is now known to be falſe. One hun- 
dred and twenty pounds of recent urine, af- 
ford, according to Margraaf, about four 
ounces of this ſalt, and two ouhces of phoſ- 
phat of ſoda. 

The accurate ſeparation of theſe two ſaline 
ſubſtances, which Shockwitz, le Mort, Bo- 
erhaave, Henkel, and Schloſſer, conſidered as 
one and the ſame ſalt, is not eaſy. To effect 
this, the uſual advice is to diſſolve the fuſible 
ſalt in hot water, evaporate the fluid, and 
cryſtallize it. But Rouelle the younger, and 
the Duc de Chaulnes, are the only che- 
miſts who have mentioned a very great and 
ſingular difficulty preſented in this proceſs. 
The greateſt part of the fuſible ſalt is diſſi- 

ated by the heat when the ſolution is evapo- 
rated; three-fourths being loſt by this means. 
The Duc de Chaulnes has deſcribed a my 
cCeſs 
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ceſs for purifying it with the leaſt pofſible 
loſs: it conſiſts in diſſolving, filtering, and 
cooling this ſolution in well cloſed veſſels; 
in either caſe, a falt, cryſtallized in very flat, 
rhomboidal four- ſided prifms, is obtained, 
which is the ammoniacal phoſphat; and 
above theſe firſt cryſtals, another ſalt, in 
cubes, or rather in long, ſquare tablets, very 
different from the other, and which is the 
phoſphat of ſoda : this laſt may be ſeparated, 
according to the remark of Rouelle the 
jounger, by removing its effloreſcence from 

the former, which does not change. 
Ammoniacal phoſphat, thus purified, and 
ſeparated from the phoſphat of ſoda, has the 
form of very flat, rhomboidal tetrahedral 
priſms, as we have obſerved, which are often 
truncated lengthwiſe on their acute edges, 
y which they become converted into a kind 
s f hexagonal priſms; there are hkewife' 
+ bund, according to Rome de Liſſe, from 
ce rhom the preſent deſcription of this ſalt is 
d Witken, longitudinal ſegments of theſe prifms, 
d choſe longeſt face reſting on the veſſel, has a 
.. chomboidal form, and is inter ſected by two 
d diagonal lines. The tetrahedral, and octa- 
+ bedral forms, attributed to this ſalt, are not 
7. Wt with, excepting when it contains marine 
= It and phoſphat of ſoda; the muriate of 
_ oda appears more particularly to poſſeſs the 
o- property of modifying the form into that of 
(6 In octahedron, ſince marine falt, diſſolved 
> A in 
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in urine, and expoſed to the ſun, affords 
regular octahedrons at the end of ſome days, 
The taſte of this ſalt is at firſt cool; after- 
wards urinous, bitter, and penetrating ; 
when placed on a burning coal, it ſwells, 
emits a ſmell of volatile alkali, and melts 
into a deliqueſcent globule, when urged by 
the blow- pipe. If diſtilled in a retort, very 
penetrating and cauſtic volatile alkali is dil- 
engaged; the reſidue is a tranſparent glaſs, 
very fixed, and very fuſible, which attacks 
the glaſs of the retorts. Margraaf affirms, 
that it is ſoluble in two or three parts of 
diſtilled water, and preſents the characters 
of an acid. M. Rouelle affirms, that it 
is deliqueſcent. M. de Morveau, on the 
contrary, thinks that by means of heat 
it may be brought into the ſtate of a per- 
manent glaſs. M. Prouſt has diſcovered, 
that this vitreous reſidue is a combination of 
the phoſphoric acid with a portion of a pe- 
culiar matter, which he did not appear to 
be acquainted with; but which, from the 
inquiries of ſeveral modern chemiſts, has 
been found to be phoſphat of ſoda. It mult 
however be obſerved, that this compound 
glaſs is not obtained, excepting when am- 
moniacal phoſphat, which ſtill retains a-por- 
tion of the phoſphat of ſoda, is diſtilled, and 
that in this caſe the glaſs appears to be al- 
ways either opake, or very capable of be- 
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coming ſo, while very pure ammoniacal 
phoſphat leaves a tranſparent glaſs. 

The ammoniacal phoſphat is not changed 
by expoſure to air. 

It is very ſoluble in water, no more than 
five or fix parts of cold water being required 
to hold it in ſolution. Hot water, at the 
temperature of 170 degrees, decompoſes it, 
ind even volatilizes a portion of its acid. 

The ammoniacal phoſphat cauſes filiceous 
arth, clay, ponderous earth, magneſia, and 
me, to enter into fuſion ; but theſe vitreous 
compounds. are effected by the phoſphoric 
cid, the volatile alkali itſelf being driven 
oft, 

uick-lime, and the two pure fixed al- 
kalis, decompoſe ammoniacal phoſphat, and 
ſeparate the volatile alkali : if lime-water be 
poured into a ſolution of this ſalt, a white 
precipitate is obtained, which conſiſts - of 
calcareous phoſphat. The alkalis and all the 
cretaceous neutral ſalts decompoſe it like- 
wiſe, and ſeparate the volatile alkali in the 
form of ammoniacal chalk. 

The action of the mineral and the vege- 
table acids on ammoniacal phoſphat has not 
jet been ſufficiently examined. This action 
b referable to the various elective attractions 
which exiſt between the phoſphoric acid and 
its alkaline baſe: we thall treat of them 
when we come to ſpeak of that acid. 

Z 3 We 
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We ſhall likewiſe refer the alterations 
ammoniacal falt is ſuſceptible of, from me- 
tals and their calces, to the fame part of our 
work, becauſe thoſe alterations abſolutely 
depend on the phoſphoric acid. 

Ammoniacal phoſphat, treated with char- 
coal in cloſe veſſels, affords phoſphorus. 
Bergman has propoſed it as a flux in aſſays 
with the blow-pipe. 1 

We have already deſcribed the method of 
obtaining the phoſphat of ſoda by itſelf; it 
will be proper, in this place, to mention 
the ſeveral dates of this diſcovery. 

Hellot appears to be the firſt who ſpoke 
of it, in the year 1737, but he took it for 
ſelenite. Haupt mentioned it in 1740, un- 
der the name of ſal mirabile perlatum.] Mar- 
graaf deſcribed it in the year 1745. Pott 
ſpoke of it in 1757 ; and, like Hellot, took 
it for ſelenite. Rouelle the younger exa- 
mined it particularly in the year 1776, and 
called it fuſible ſalt, with baſe of natrum. 
All theſe chemiſts perceived the difference 
between this falt and the foregoing, to con- 
fiſt more eſpecially in its not affording phoſ- 
phorus with charcoal; but Ronelle aſcer- 
tained its properties better than any other 
chemiſt ; according to him, its cryſtals are 
flat, irregular, tetrahedral priſms, one of 
whoſe extremities is dihedral, and compoſed 
of two rhomboids, the other end adhered to 
the baſe. The four ſides of the ſolid, are 

| two 


PHOSPHORIC SALTS. 359 


ns two alternate irregular pentagons, or two 
ne- long rhombuſes. { a bf 
ur The phoſphat of ſoda, or fufible ſalt, with 
ely W baſe of natrum, expoſed to the fire in a cru- 
cible, melts, and affords a white opake mals ; 
when heated in a retort, it gives out phlegm, 
without any character either of acid or al- 
ay Wl kali; its refidue is a glaſs, or opake frit. 


| of powder, ' by expoſure to air. 
z It readily diſſolves in diſtilled water, and 
ion 


cryſtallizes by evaporation ; its ſolution con- 
verts the ſyrup of violets to a green. 


oke Calcareous nitre decompoſes it, and af- 
for fords a precipitate of calcareous phoſphat: 
* the ſupernatant liquor affords a nitre of ſoda. 
ar- 


This ſalt is likewiſe decompoſed by the ni- 
trous ſolution of mercury. It affords a white 
precipitate, which, diſtilled in a retort, pro- 
duces a ſmall quantity of reddiſh ſublimate, 
with running mercury, and leaves at the bot- 
tom of the veſſel a white opake maſs, adhering 
toand combined with the glaſs. This mer- 
curial precipitate, boiled with a ſolution of 
the ſalt of ſoda, forms again the fuſible ſalt 
with baſe of natrum, and leaves the mer- 
cury in the ſtate of a brick-duſt powder. All 
theſe facts were diſcovered by Rouelle the 
younger, M. Prouſt, at the inſtance of this 
celebrated chemiſt, whoſe pupil he was, made 
a conſiderable number of experiments, the 
principal reſults of which are the following. 

2 4 The 
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The reſidue of phoſphorus, made with fuſible 
ſalt of the firſt cryſtallization, from which 
no more than one-eighth of ſalt of phoſ- 
phorus had. been obtained, was lixiviated, 
and, by evaporation in the open air, afforded 
quadrangular cryſtals, of an inch in length, 
whoſe quantity, according to him, amount- 
ed to five or ſix drachms in the ounce of 
fuſible ſalt employed in making the phoſ- 
phorus. We muſt obſerve, that the quan- 
tity muſt be diminiſhed, on account of the 
water which enters into the cryſtals. This 
ſaline ſubſtance melts by fire into an opake 
glaſs; colours flame green; effloreſces in the 
air; decompoſes nitrous and marine falts, 
by diſengaging their acids; forms glaſſes with 
earthy matters in a melting heat, and fatu- 
rates alkalis like an acid. From this exa- 
mination, M. Prouſt thinks it different from 
all the faline ſubſtances known, that it was 
united with the phoſphoric acid and volatile 
alkali in the ammoniacal phoſphat, and that 
it formed with ſoda the fuſible ſalt with baſe 
of natrum, of Rouelle. He obſerved, that it 
| acted as an acid, and compared it to ſedative 
ſalt; and with this idea M. Prouſt made 
new experiments on the fuſible ſalt of baſe 
of natrum, obtained by the proceſs of Rou- 
elle before deſcribed. 
According to him, lime decompoſes this 
falt, and has a ſtronger affinity with the 
opake ſubſtance, which ſerves the puny 
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of an acid, than with ſoda. If lime-water 
be poured into a ſolution of this falt, a pre- 
cipitate is afforded, and the mineral alkali 
remains pure and cauſtic in the ſolution. 
The mineral acids, and even diſtilled vine- 
r, decompoſe it by a contrary operation. 
Rouelle ſuppoſed that the vitriolic and nitrous 
acids did not act on this falt, becauſe they 
occaſion no apparent change; but M. Prouſt 
having mixed the vitriolic, nitrous, muriatic, 
and acetous acids, each ſeparately, with a ſolu- 
tion of fuſible falt, with baſe of natrum, ob- 
ſerved, that though no precipitate was af- 
forded in theſe mixtures, the liquors by eva- 
poration and cooling afforded vitriol and 
nitre of ſoda, marine ſalt, and the acetous 
falt of ſoda, which proves, 1. That this 
falt was decompoſed by the acids. 2. That 
it contains ſoda, as Rouelle the younger had 
ſhewn. As to the ſeparate ſubſtance which 
was before united to the mineral alkali, it is 
evident that it remains in ſolution in the fluids, 
at the ſame time with the newly formed 
neutral ſalts. M. Prouſt has obſerved, that 
after the mixture of vinegar, and the cryſtal- 
lization of the acetous ſalt of ſoda, if eight or 
ten times its weight of hot ſpirit of wine be 
poured into the mother water, the laſt por- 
tions of the neutral acetous ſalt were diſſolved, 
and a magma was formed, which he waſhed 


with new ſpirit of wine, and afterwards diſ- 
| ſolved 
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ſolved in diſtilled water. This ſolution of 
magma evaporated in the open air afforded 
cryſtals in quadrangular priſms, abſolutely 
fimilar to thoſe obtained from waſhing the 
reſidue of phoſphorus made with the fuſible 
falt obtained in the firſt cryſtallization of 
urine. This peculiar ſubſtance therefore, 
which reſembles ſedative ſalt, according to 
M. Prouſt, ſaturates the ſoda in the fufible 
ſalt with baſe of natrum. This diſcovery 
ſeems, in fact, to explain why it does not 
afford phoſphorus. To theſe details, M. 
Prouſt added, that this new ſubſtance al- 
ways Exiſting in the true fuſible ſalt, or 
ammoniacal phoſphat, communicated to the 

hoſphoric acid the property of melting 
into glaſs; for which reaſon I called it by 
the name of baſe of phoſphoric glaſs, in the 
firſt edition of this work; but M. de Mor- 
veau has ſince aſcertained, that the pure 


phoſphoric acid obtained by phoſphorus fal- 


ling into deliqueſcence, and conſequently 
not containing this ſubſtance, melts alone by 
heat into a ſolid and permanent glaſs. The 
ſeries of experiments which M. Prouſt made 
with great care, and which is highly intereſt- 
ing in its reſults, induced Bergman to conſi- 
der this ſubſtance as a peculiar acid, and he 
accordingly has given an account of it in the 


ſecond edition of his Diſſertation on the Elec- 


tive Attractions, by the name of acid of ſal 


perlatum, acidum perlatum, doubtleſs * 
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the denomination given by Haupt in the 
year 1740, to the fuſible ſalt with baſe of 
natrum. M. de Morveau has ſince made it 
a particular article in his Dictionary of Che- 
miſtry, under the name of the ouretic acid, 
derived from the greek name of urine which 
affords it. But ſince the time of the experi- 
ments of M. Prouſt, the Diſſertation of 
Bergman, and the writing of the article by 
M. de Morveau, M. Klaproth has publiſhed 
in Crell's Chemical Journal, an analyſis of 
the fuſible ſalt, with baſe of natrum, which 
deſtroys the exiſtence of this pretended pe- 
culiar acid ; and ſhews, that it is mere] 
phoſphoric acid combined with ſoda, M. 
Klaproth aſcettained this fa& by an experi- 
ment ſimilar to that of Rouelle the younger ; 
he precipitated the fuſible falt with baſe of 
natrum, by calcareous, marine, or nitrous 
falt, the precipitate which Rouelle had be- 
fore deſcribed as ſimilar to the baſe of bones 
was found to afford phoſphoric acid, 
means of the vitriolic acid. M. Klapr 
adds, that by ſaturating the phoſphoric acid, 
obtained by the ſlow combuſtion of phoſ- 
phorus with ſoda, even to a ſmall excefs, a 
alt abſolutely fimilar to the ſal perlatum 
of Haupt, or to the fuſible ſalt with baſe 
of natrum of Rouelle, is obtained; and that 
in order to produce the ſubſtance deferibed 
by M. Prouſt, nothing more is neceffary 
than to deprive this falt of the exceſs of 
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ſoda by vinegar, or to add a ſmall. quan- 
tity of phoſphoric acid. It is not therefore 
to be wondered at, after this diſcovery, that 
Bergman found abſolutely the ſame elective 
attractions in the perlate acid, and the phoſ- 
ron acid, Theſe facts have been ſtated 
y M. de Morveau in a ſupplement to the 
mineral acids; and he obſerves, that after this 
diſcovery, no further queſtion will be made 
concerning either the ouretic acid or its ſalts. 
It is very ſingular that the phoſphat of ſoda, 
or ſal perlatum, which after what has been 
ſaid, may properly be diſtinguiſhed by the 
former name, is not decompoſed by char- 
coal like the ammoniacal phoſphat, though 
this combuſtible ſubſtance deprives the 
phoſphoric acid of the baſe of vital air, or 
the oxyginous principle. The ſoda deprives 
this laſt acid of the property of being de- 
compoſed. by charcoal, though it does not 
act in the ſame manner on the vitriolic, or 
other acids. This is a ſtrong exception to 


the elective attractions of the oxyginous 


principle, and ſtands alone ; it 1s equally 
remarkable, that the acid of phoſphorus ad- 
ded in exceſs to the phoſphat of ſoda, leaves 
this compound, which conſtitutes, accord- 
ing to M. Klaproth, the peculiar ſubſtance 
of M. Prouſt, the property of converting 


ſyrup of violets to a green. M. de Moryeau 


adds to the hiſtory of phoſphat of ſoda, that 
when a ſolution of the muriate of lead is 


poured into a ſolution of this falt, a preci- 
pitate 
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ritate of phoſphat of lead is afforded, which 


when diſtilled with charcoal affords phoſ- 
phorus, as M. Laumont, inſpector of the 
mines has diſcovered, with one of the ores 
of Huzlgoet. Hence we may perceive, how 
the plumbum corneum propoſed by Mar- 
graaf in the diſtillation of phoſphorus of 
urine may augment the quantity of the 
product, as we ſhall explain in the follow- 
ng chapter, 2 pit] 
The calculus or ſtone which is formed in 
the human, bladder, has long engaged the 
tention of phyſicians and chemiſts. Para- 
celſus, who gave it the barbarous name of 
duelech, ſuppoſed it to be formed by an ani- 
mal reſin, and compared it to arthritic con- 
cretions. Van Helmont conſidered it as a 
concretion made by the ſalts of urine, and 
an earthy volatile ſpirit ; and ſuppoſed that 
it differed from the arthritic ſalt, which was 
cauſed, according to him, by the thickening 
and acidification of the nutritive fluid. Boyle 
extracted from it oil, and much volatile ſalt. 
Boerhaave admits it to contain an earth. 
united to volatile alkali, Hales obtained 
645 times its volume of air, and out of 230 
grains, the reſidue was only 49; he called 
it animal tartar. Many. learned phyſicians, 
and eſpecially Whytt and Deften, have conſi- 
dered alkaline matters as the true ſolvent of 
the urinary calculus: many have even propoſ- 
ed ſoap lees, but their concluſions were not 
founded 
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founded on an accurate analyſis of the cal. 
culus. Meſſrs. Scheele and Bergman began 
this analyſis ; they firſt diſcovered, that the 
ſtone in the bladder is formed for the moſt 
part of a peculiar acid, which M. de Mor- 
veau calls the lithiaſic acid: 70 grains of cal. 
culus affords by diſtillation 28: grains of this 
acid dry and ſublimed, ſome volatile alkali, 
and 12 grains of charcoal, very difficult to 
incinerate; 1000 grains of boiling water 
diſſolved 296 grains of the fame acid. This 
ſolution reddened blue colours, but the 
greater part of the acid ſeparated by cooling 
in the form of ſmall cryſtals. | 

The concentrated vitriolic acid diſſolves 
the calculus by the aſſiſtance of heat, and be- 
comes converted into ſulphureous acid. The 
muriatic acid does not attack it, the nitrous 
acid diflolves it completely, nitrous gas and 
cretaceous acid being diſengaged during its 
action; this ſolution is red, and contains an 
acid at liberty; it dyes the ſkin, and other 
animal coverings of a red; no appearance 
of vitriolic acid is obſerved by the teſt of 
ſoluble ponderous ſalts, nor of lime by the 
ſaccharine acid. Lime-water forms a pre- 
cipitate, ſoluble in acids without efferveſ- 
cence ; cauſtic alkalis diſſolve the calculus, 
according to M. Scheele. Theſe ſolutions 


are precipitated by lime; 1000 grains of 
lime- water diſſolve 537, and the volatile al- 


kali in great quantity likewiſe attacks the 
calculus, The fame chemiſt affirms, 3 
the 
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the brick-duſt coloured depoſition of the 
urine of ſuch as labour under fevers, is of 

the ſame nature. Though M. Scheele did 
not find lime in the ſtone of the bladder, 
Bergman obtained. it by precipitating its ni- 
trous ſolution by the vitriolic acid, and by 
calcining the reſidue of the ſame nitrous ſolu- 
ion. Bergman has beſides diſcovered in the 
alculus, a white ſpongy matter, inſoluble 
n water, acids, and alkalis ; the incinerated 
charcoal of this ſubſtance, whoſe quantity 
yas too ſmall to permit him to aſcertain its 
2 _ is not even ſoluble in the nitrous 

id, 

From the analyſis of theſe two celebrated 
chemiſts, which has been often repeated 
4 vith the ſame reſults in the laboratory at 

Dijon, the calculus appears to be of the 

4 ame nature as the earth of bones; yet Mr. 
" rennant, of the Royal Society of London, 
obſerved ſtones of the bladder which only 
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n o two-thirds by calcination, and whoſe 
_ rlidue melted into a glaſs, which became 


f oake by cooling, and conſequently con- 
= lined a very conſiderable quantity of calca- 
| rous phoſphat. 

As to the lithiafic acid, its properties, as 
kr as they are at preſent. known, 1. A con- 
te and cryſtalline form: 2. Difficult ſolu- 
lity in water; and in much larger quan- 
lty in hot than in cold water: 3. It changes 
e nature of the nitrous acid, part of whoſe 
oxyginous 
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oxyginous principle it abſorbs, and then 
forms a reddiſh deliqueſcent maſs, colouring 
many bodies: 4. It unites with -earths and 
metallic calces, forming peculiar falts, which 
M. de Morveau calls lithiafites of lime, of 
pot-aſh, of ſoda, of copper, &c.: 5. It 
prefers alkalis to earths : 6. It yields theſe 
baſes to the moſt feeble acids, even to that 
of chalk, which is the cauſe of the inſolu- 
bility of the calculus in cretaceous alkalis, 
This laſt character is peculiar to the preſent 
acid; however there remains, as M. de 
Morveau well obſerves, much to be done, 
reſpecting the lithiafic acid; to which [ 
may add, that it remains to be aſcertained 
whether it be not the modification of ſome 
other acid, as may be ſuſpected from the 
known reſemblance between the ſaccharine 
and oxaline acids, as well as between the 
pretended perlate or ouretic, and the phoſ- 
phoric acid. ry h4 41s 
M. de Morveau thinks, that the arthritic 
concretions, which phyſicians have ſuppoſed 
to be of the ſame nature as the calculus of 
the bladder, are very different from that 
ſubſtance ; but he grounds his opinion only ! 
on certain experiments of Schenckius, Pi 
nelli, and Whytt, which are far from l 
poſſeſſing the accuracy at preſent requirec 
in experimental philoſophy; and the obſer 
vations of Boerhaave, Frederick Hoffman b 
Springsfield, Alſton, Leger, &c. on the goo 
| effe 
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n effects of alkaline, waters, ſoap, and lime= 
ig MY waters, on the arthritic and calculous af- 
ad fections, appear to me more proper to aſcer- 
WW tain the exiſtence of an analogy between theſe 
of MW two kinds of concretions, than the former 
It MW are capable of diſproving it. It muſt however, 
fo ! be allowed, as M. de Morveau obſerves, 
dat that experiment alone is ſufficient. to decide 
u- the queſtion, which, affords an additional 
is proof of the great importance of chemical 
ent MI teſearches in the art of medicine, and the 
de advantages it promiſes to that uſeful ſcience. 
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HOSPHORUS is one of the moſt 
combuſtible ſubſtances we are acquaint- 

ed with. As it was originally obtained from 
urine, and the ſubſtance which affords it in 
the greateſt quantity, is the ammoniacal 
phoſphat, whoſe properties we have juſt ex- 
anined, we think it proper to treat of the 
hiſtory of this. ſubſtance in this place. | 
According to Leibnitz, the diſcovery of 
phoſphorus is due to an alchemiſt named 
Brandt, a citizen of Hamburg, who diſ- 
covered it in 1 667. Kunckel aſſociated with 
VO BY * G-1 + as a cer- 
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a certain petſon named Krafft, to purchaſe 
this ſecret ; but the latter having purchafed 
it, and tefuſing to communicate it to Kune- 
kel, he teſolved to make a feries of experi- 
ments on orine, from which he knew it was 
extracted, in ofder to diſcover it. His in- 
iries were attended with ſucceſs, and 
therefore he ought to be regarded as the 
true inventor. Some perſons like wiſe attri. 
bute the honour of this diſcovery to Boyle, 
who in fact depoſited a ſmall quantity, in 
the year 1680, in the hands of the ſecretary 
of the Royal Society of London ; but Stahl 
affirms that Krafft told him that he com- 
municated the proceſs of making phoſphorus 
to Boyle : Boyle communicated his proceſs 
to a German, named Godfreid Hanckwitz, 
who had a good laboratory at London, and 
was for a long time the only perſon who made 
phoſphorus, and ſold it to all the philoſophers 
throughout Europe. Notwithſtanding a great 
number of receipts for making phoſphorus, and 
among others thoſe of Boyle, Krafft, Brandt, 
Hoffman, Teichmeyer, Frederic Hoffman, 
Neiwentyt, and Wadelius, have been pub- 
liſhed, fince the year 1680, to the com- 
mencement of the preſent century, no che- 
miſt ſucceeded in preparing it; and the pro- 
ceſs was in reality a ſecret, till a ſtranger, 
in the year 1747, offered at Paris to com- 
municate a ſucceſsful method of making 
phoſphorus. The Academy nominated four 
| | chemilts, 
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chemiſts, Hellot, Dofay, Geoffroy, and Du- 

4 hamel, to attend this operation in the labora- 
tory of the Royal Garden. The proceſs ſuc- 


- iN ceeded very well, the miniſter rewarded the fo- 
1 eigner, and M. Hellot deſcribed it very accù- 


4 ately, in a memoir in ferted among thoſe of the 

8 Academy for the year (737. The e 

: confiſts in evaporating five or fix hogtheads © 
wine, till it is reduced into a granulated; 


e, WW turd, black, and ſhining ſubſtance ; this re- 
by fdue is calcined in an iron pot, whoſe bot- 


Home is heated red-hot, tilk no more fumes 
riſe, and a ſmell like that of peach bloſſoms 


s perceived; the calcined matter is lixivi- 
% ed wich about twice its weight of hot wa- 
at ter, and is dried after the water has been 

7 


decanted off. Three pounds of this matter 
nd ne then mixed with one pound and a half 
of coarſe fand, or pounded ftone-ware, and 
four or five ounces of the powder of char- 
coal of beech: This mixture being mioif- 
tened with half a pint of water, is intro- 
duced into a Heſſian retort; the matter tis 
iſayed, by making a portion red-hot in a 
crucible : if it emit a violet flame, with a 
ſmelt of garlick, it is a proof that phoſpho-. 
tus will be afforded. The retort is placed 
in a furnace built on purpoſe, and a large 
teceiver is adapted, two-thirds full of wa- 
fer; the receiver muſt have a ſmall hole 
pierced in it; and M. Hellot confiders this 
a one of the moſt neceſiary circumſtances 
A a 2 to 
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to inſure ſucceſs. Three or four days after 
the apparatus has been put together, a fire 
is made, ſo as very gradually to dry the 
furnace and the lutes. The fire is raiſed 
by degrees to the moſt extreme heat, and 
kept up in that ſtate for about twenty 
hours ; the phoſphorus does not-come over 
till about Barden hours after the com- 
mencement of the operation, which in the 
whole laſts twenty- four hours. A 
quantity of concrete volatile ſalt firſt riſes, 
which is partly diſſolved in the water of the 
receiver: the volatile, or aeriform ph@ſpho- 
rus, firſt paſſes in luminous vapours; the 
true phoſphorus next comes over, in the 
form of an oil, or reſembling melted wax. 
When no more paſſes over, the apparatus is 
left to cool for two days; the receiyer is 
then unluted, and water is added to looſen the 
phoſphorus adhering to the ſides ; the phoſ- 
horus 1s then melted in boiling water, and 
cut into ſmall pieces, which are introduced 
into the necks of matraſſes, cut towards the 
middle of the body into the form of a fun- 
nel, and plunged in boiling water; the 
phoſphorus melts, 1s purified, and becomes 
tranſparent, by the ſeparation of a blackiſh 
matter, which riſes to the top; it is after- 
wards plunged in cold water, by which it 
is congealed, and is thruſt out of the necks 
of the matraſſes by a ſmall ſtick introduced 


at the leſſer end. Such, in ſhort, is the 18 
| ce 
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ceſs deſcribed by Hellot. The length of the 


operation deterred chemiſts from repeating 
it, excepting Rouelle the elder, who per- 
formed it ſeveral times with ſucceſs in his 
chemical lectures. „ 

In the year 1743. Margraaf publiſhed, in 
the Memoirs of the Academy of Berlin, a 
new method of making a conſiderable quan- 
tity of phoſphorus more readily than had 
been done before his time. According to his 
roceſs, the plumbum corneum remainin; 
after the diſtillation of four pounds of mi- 
nium and two pounds of ſal-ammoniac, is 


mixed with ten pounds of the extract of 


urine of the conſiſtence of honey; half a 
pound of charcoal in powder being added, the 
mixture is dried in an iron pot till it is con- 
verted into a black powder; this powder 
is diſtilled in a retort, to obtain, by a gra- 
dual fire, the volatile alkali, fetid oil, and 
fal-ammoniac. Care muſt be taken to urge 
the fire no more than till the retort is mo- 
derately red. The black and friable matter 
of this diſtillation is that which affords the 
phoſphorus ; it is aſſayed by throwing a 
ſmall quantity on heated coals ; if it emits 
a ſmell of garlick, and a blue phoſphoric 
flame, it is a proof that it has been well pre- 
pared. An earthen retort of Heſſe or of Pi- 
cardy, 1s filled to three-fourths of its capa- 
city with this ſubſtance, well coated with 
lute ; this veſſel is placed in a reverberatory 

Aa 3 furnace, 
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furnace, with a dome and irqn chimney of 
ſix or eight feet in height; a middle. . 
receiver, pierced with a ſmall perforation, 
and half filled with water, is to be adapted, 
and the place of junction muſt be luted with 
fat Jute, covered with fillets dipped in white 
of egg and lime; a brick wall is built yp he- 
tween the furnace and the receiver, and the 
whole apparatus is then left to dry for a 
day or two. The diſtillation is then be- 
gun, by a fire very gradually raiſed, and 
the operation laſts from fix, to sight gr 
nine hours, according to the quantity of 
matter expoſed to diſtillation. The phoſ- 
phorus is rec fied by re- diſtillatiqn by a yery 
gentle heat, Wn a retort of glaſs, with a re- 
ceiver half filled with water. Moſt chemiſts 
have repeated the proceſs of Margraaf with | 
ſucceſs; and it was the only proceſs uſed, 
till the late diſcovery of ſeparating the phoſ- 
phoric acid from bones, as we thall' obſerye 
when we come to ſpeak of theſe organs. 

It may be obſerved, that the proceſs of 
Margraaf differs from that of Hellot only in 
the addition of the plumbum corneum, and 
the dividing the operation into two; but 
the moſt valuable part of the operation of 
the learned chemiſt of Berlin, conſiſts in his 
determining which of the ſubſtances con- 
tained in urine ſerves to form the phoſpho- 
rus, By diſtillation of a mixture of the fu- 
fible falt and charcoal, he obtained a "7 

ne 


PHOSPHORUS. 375 


fine phoſphor us, and obſerved that urine, 
from which this ſalt has been extracted, af- 
fords ſcarcely any of this combuſtible ſub- 
ſtance. It therefore follows, that phoſpho- 
rus is farmed by means of one of the con- 
ſtituent parts of fuſible ſalt ; and this ſub- 
ſtance is eaſily obtained, by diſtilling two 
parts of the glaſs obtained by this falt, de- 
compoſed in a retort or a crucible, with one 
part of charcoal in powder. This operation 
requires much leſs time, and a leſs degree of 
heat, than thoſe we have before deicribed, 
fince, according to M. Prouſt, the phoſ- 
phorus comes over at the end of a quarter 
of an hour. It is doubtleſs the beſt proceſs 
for procuring the phoſphorus of urine z 
but ſeveral objections may be made to it: 
1. The. vitrequs relidue of the decompo- 
fition of the ammoniacal phoſphat by fire, 
not being the pure NL acid, but 
combined with phoſphat of ſoda, * which +: 
is not decompoſable by charcoal, the quan- 
tity of phoſphorus obtained by employ- 
ing this reſidue is but very ſmall; ſince an 
ounce affords no more than a drachm, and 
frequently a leſs quantity. 2, Becauſe 
when a large quantity of fuſible falt is ob- 
tained by evaporatioa and cooling, it is 
found to be mixed with a great quantity 
of the phoſphat of ſoda, which does nat 
afford phoſphorus. It may from theſe two 
obſeryations, be conceived why fo ſmall a 
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quantity of this combuſtible ſubſtanee” ty 
obtained by the diſtillation of fufible falt 
with charcoal: fuſible ſalt alone, of the 
mixture of the ammoniacal phofphat and 
phoſphat of ſoda, diſtilled with charcoal and 
muriate of lead, or plumbum corneum, may 
ebene afford a larger quantity, ſince the 
atter appears to have the property of decom- 
poling phoſphat of ſoda. a 
Phoſphorus obtained by all the pro- 
ceſſes we have deſcribed, is always the 
ſame ſubſtance. When very pure it 1s tranſ- 
parent, and of a confiſtence reſembling that 
of wax ; it cryſtallizes, by cooling, in la- 
mine, which are brilliant; and as it were 
micaceous ; it melts in hot water, long be- 
fore the fluid becomes boiling hot; it is 
very volatile, and by a gentle heat riſes and 
comes over in the form of a thick fluid. 
When in contact with air, it emits a fume 
from every part of its ſurface; and this va- 
pour, which ſmells ſtrongly like garlick, 
appears white in the day-time, but is very 
luminous in the dark. The ſlow combuſtion 
of phoſphorus conſiſts in this diſengagement, 
and if it be left for a certain time expoſed to 
the air, it conſumes by degrees, and leaves 
a peculiar acid, whoſe properties we ſhall 
hereafter examine. This ſlow combuſtion can- 
not be performed, unleſs the phoſphorus be 
in contact with the air; and in ord that it 
may be very luminous, a heat of from twelve 
| ta 
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to fifteen degrees of Reaumur's thermometer, 
or about ſixty- three degrees of Fahrenheit's, 
is required, though it takes place at a lower 
temperature. The inflammation does not 
produce heat, nor ſet any combuſtible body 
on fire; but when phoſphorus is expoſed 
to a dry heat, of twenty-four "degrees of 
Reaumur, or eighty-ſix of Fahrenheit, it 
takes fire with decrepitation, burns Tapid- 
ly, with a very lively white flame, mixed 
with yellow and green, and deſtroys all the 
combuſtible bodies it touches with the great- 
eſt facility. The vapours it emits are then 
very abundant, white, very luminous in the 
dark, and leave a different reſidue in each of 
theſe combuſtions : the firſt affords a liquor, 
which weighs more than twice-as much as the 
phoſphorus made uſe of, and is known by 
the name of the phoſphoric acid: the ſecond 
leaves a thick matter, of a reddiſh white, 
which emits white vapours, till it has at- 
tracted a ſufficient quantity of the moiſture 
of the air to become fluid; it then reſembles 
the acid and fluid reſidue of the firſt com- 
buſtion, or ſlow. inflammation ; yet theſe 
two acids preſent certain differences in their 
combinations; as Margraaf has obſerved, and 
as M. Sage has likewiſe pointed out, in the 
Memoirs of the Academy for the year 1777. 
We ſhall ſpeak more fully reſpecting theſe 
differences in the hiſtory of the phoſphoric 
acid, N * 
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The combuſtian of phoſphorus was con- 
ſidered by Stahl as the diſengagement. of 
phlogiſton, which he ſuppoſed to be com- 
bined with the muriatjc acid * in this in- 
flammable ſubſtance. M. Lavoiſier, in or- 
der to diſcover what happens in this com- 
byſtion, burned, by the concentrated rays 
of the ſun, phoſphorus under a glaſs veſſel, 
inverted over mercury; he ohſerved that no 
more than a certain quantity can. be hurnt 


jn a determinate bulk of air, and that this 


quantity conſiſts of one grain of phoſphorus 
for ſixtcen or eighteen cubic inches of air; 
that after this combuſtion, the phoſphorus 
is extinguiſhed, and the air is no longer 
capable of burning new phoſphorus ; that 
the volume of the air is diminithed, aud the 
phoſphorus diſſipated in white ſnowy flakes, 
Which adhere to the ſides of the veſſcl. Theſe 
flakes are twice and a half the weight of the 
phoſphorus uſed, and this augmentation of 
weight correſponds exactly to that which 
the air has loſt, and depends intirely on the 
abſorption of the oxyginous principle by the 


* Stahl has affirmed in ſeveral of his works, that b 
combining the marine acid with phlogiſtan, ph 0H 
may be made. Margraaf made a ſeries of experiments 
with different combinations of the mariae acid, treated with 
combuſtible bodies, and never ſucceeded in producing phoſ- 
phorus ; he has likewiſe ſhewn, that the acid which re- 
mains after the combuſtion of this ſubſtance differs very 


much from that of marine ſalt ; and this is at preſent uni- 


verſally admitted by all chemiſts. Note of the Author. 
ES! \ phoſ- 
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phoſphorus: in fact, the white fakes arg 
the concrete 2 phorie aci + Formed by the 
combination of pho oſphorus with the portion 
of pure air contained in the moſpheric air, 
which has ſeryed to burn this inflammahle 
ſuhſtance. This theory is the Ge ag 255 BE 
ſulphur, ing it is therefore unneceſſa 
repeat what ha $ been ſaid reſpecting this b 
ſtance in the mineral kingdom. 

If phoſphorus be liquified j in hot 3 
and vital air be paſſed through it under water, 
it burns, and is reduced to the ſtate of pboſ⸗ : 
phoric acid. 

Though. phoſphorus be not ſoluble in 
water, yet it is changed by it in proceſs of 
time, and loſes its tranſparency; becomes 
yellow, and covered with an cfflgreſceace 
and coloured powder ; the water becomes 
xcid, and appears luminous when agitated 
in the dark; the phoſphorus is therefore 
lowly decompoſed. 

The cauſtic fixed alkalis diſſolve phoſpho- 
tus, by the aſſiſtance of a boiling heat; dur- 
ing this combination, a fetid gas, diſcovered 
by M. Gengembre, which has the ſingular 
property of taking fire and exploding, by 
the contact of atmoſpheric air, and ſtill more 
readily by the contact of vital air, is diſengagy 
ed: this elaſtic fluid conſiſts of phoſphorug 


- difſolved in inflammable gas. 


The vitriolic acid, diſſolved with phoſ- 
phorus in a retort, decompoſes it almoſt in- 
tirely, 
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tirely, but without inflammation; the con- 
centrated nitrous acid attacks it with vio- 
lence, and ſuddenly inflames it. When this 
experiment is made in a retort, with nitrous 
acid not very concentrated, the phoſphorus 
burns by degrees, ſeizes the oxyginous prin- 
ciple of the nitrous acid, and forms the 
phoſphoric acid. This proceſs was deſcribed 
by NM: Layoifger yÞEr780.” HH OHSS Con 
The muriatic acid, though ſuper-ſaturated 
with vital air, does not attack phoſphorus.” 
Nitrous ſalts inflame it with great rapi- 
dity, by the aſſiſtance of a low heat. 
Sulphur and phoſphorus combine, accord- 
ing to Margraaf, by fuſion and diſtillation, 
and compoſe a ſolid ſubſtance, of an hepatic 
odour, which burns with a yellow flame, 
{wells in water, to which it communicates 
acidity, and the ſmell of liver of ſulphur; 
properties which certainly ſhew a peculiar 
re- action between theſe two bodies. 

- Phoſphorus does not unite fo readily with 
metals as ſulphur does, though it reſembles 
that ſubſtance in many of tts properties. 
Margraaf attempted to make theſe combi- 
nations, by diſtilling the ſeveral metallic 
ſubſtances, each with two parts of phoſpho- 


rus: no peculiar phenomena were preſented 
but by arſenic, zink, and copper; all the 


other metals were not changed by the phoſ- 
phorus, which was partly burnt or ſub- 
8 limed 
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limed in the receiver, without having Exper, 
rienced any remarkable change. 8 

Phoſphorus, ſublimed with arſenic, af- 
forded this celebrated chemiſt a ſubſtance of 
a beautiful red, ſimilar to realgar. 

Zink, diſtilled twice ſucceſſively with this 
n ſubſtance, afforded yellow, point- 
ed, and very light flowers; theſe flowers ex- 
poſed to the fire under a red-hot muffle, 
burned and afforded a tranſparent green glaſs, 
ſimilar to that of borax, _ 

Copper, treated in the ſame manner with 
phoſphorus, loſt its brilliancy, and became 
very compact ; its weight was increaſed. ten 
grains in the half drachm, and it took fire, 
and burned, on being applied to a fame. 

The Marquis de Bouillon and M. Sage have 
deſcribed a remarkable alteration which phoſ- 
phorus undergoes in metallic ſolutions : the 
firſt of theſe chemiſts has diſcovered, that 
ſmall ſticks of phoſphorus, plunged in ſolu- 
tions of gold, filver, copper, &c. became 
gradually covered with a kind of ſheath of 
ſhining metal : theſe valuable experiments 
ſhew that the phoſphorus has a ſtronger 
affinity with the oxyginous principle than 
many metals, and is capable of reducing 
their calces. Bergman has eſtabliſhed the 
fact, that the arſenical acid becomes black, 
and is converted to the ſtate of metallic arſe- 
nic, when heated with phoſphorus, which 
becomes phoſphoric acid, in proportion as 
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it takes the oxyginous ptinciple from the 


arſenic, 5 
_ Phoſphorus diffolves in all vils, and ren. 
ders them luminous. Spielman has diſco- 
vered that it diflolves in ſpirit of wine, and 
that this ſolution emits ſparks when it is 
pouted into water: part of the phoſpho. 
tus is precipitated in a white powder during 
this operation. | 

Phofphorus is not yet uſed either in me- 
dicine or in the arts. Meſirs. Menzies, 
Morgenſtern, Hartman, &c. affirm, that 
they have experienced very happy effects in 
malignant and bilious fevers, when the 
ftrength has been exhauſted, and in the 
miliary fever; others have recommended it 
in the ſcarlet fever, the peripneumony, 
rheumatic pains, epilepſy, &c. ; but though 
ſeveral diſſertations have already appeared in 
Germany on the medical virtues of phoſ- 
phorus employed internally, nothing can 
yet be eſtabliſhed concerning it, till expe- 
rience has aſcertained its virtues with greatet 
certainty. 


CHAP. 
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H 
Concerning the Photphotic Acid. 


5 6 HE phoſphorie acid has been thüs eil. 
ed, —. — it has been thought to exift, 
teady formed; in phoſphorus, from which it 
was obtained by combuſtion ; but M. Lavots 
fier has proved, that this ſalt is a combination 
of phoſphortis with the baſe of pure air, ot 
the oxyginous principle. To obtain this acid, 
four proceſſes may be ufed : the firſt conſiſts 
in burning phoſphorus rapidly, under glafs 
veſſels filled with atmoſpheric air, invetted 
over mereury; the combuſtion being begun; 
either by a burning glaſs, or a red-hot iron 
wire; it is neceflary firſt to moiſten the in- 
fide of the glaſs with a ſmall quaiitity of 
water. This proceſs, directed by M. Las 
roiliee* affords phoſphoric acid in à very 
ſhort time, but mixed with a ſmall quantity 
of phoſphorus, not decompoſed : vital ait 
may be uſed for this combuſtion; bat the 
inflammation is then ſo rapid and violent, 
that it often cauſes the glaſſes to fly in pieces. 
The ſecond proceſs, invented by Meſſrs. 
Wolfe and Pelletier, is pet formed by pafing 
2 Current of vital air through Pn 
melte 
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melted under water. In the third method, 
contrived by M. Lavoiſier, phoſphorus is 
burnt, by means of the nitrous acid, rather 
more than moderately ſtrong. | 
The fourth proceſs, or ſlow. combuſtion, 
improperly called the formation of the phoſ- 
phoric acid per deliquium, is very well de- 
ſcribed by M. Sage. Sticks of phoſphorus 
are placed in a glaſs funnel, whoſe neck is re- 
ceived in a bottle, and its baſe covered, but 
not cloſely; a tube of glaſs is put into the 
neck of the funnel, in order to prevent the 
phoſphorus from falling through; and to 
give a paſſage to the air of the veſſel, diſ- 
placed by the phoſphoric acid, care muſt be 
taken that the ſticks of phoſphorus do not 
touch each other, and that the temperature 
of the place does not exceed ſixty degrees; 
as without theſe precautions, the phoſphorus 
may deflagrate: by this method, an ounce 
of phoſphorus affords three ounces of an 
acid, which is collected in the bottle, with 
a ſmall quantity of water, added by a little 
at a time. . IS 
Theſe four proceſſes afford the phoſphoric 
acid in two different ſtates, accordingly as 
it contains phoſphorus not decompoled, or 
intirely burnt, and ſaturated with the oxy- 
ginous principle. Theſe two acids exhibit 
henomena, with reſpect to each other, ſi- 
milar to thoſe exhibited by the vitriolic and 
ſulphureous acids: this is the reaſon of oy 
| {ma 
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{mall difference between the reſults obtained 
by Meſſ. Sage and Lavoiſier, in the combi- 
nations of this acid, as related in the Me- 
moirs of the Academy for 1277. They may 
be brought into the ſame ſtate of purity by 
diſtillation with ſpirit of wine, which takes 
away the portion of phoſphorus. they Ag 
contain. 

The phoſphoric acid, obtained by the ſlow 
combuſtion, contains but a very ſmall quan- 
tity of unburnt phoſphorus: it is a co- 
lourleſs fluid, without ſmell, . of an acid 
tate, and reddens the ſyrup of violets : when 
expoſed to the action of fire in a retort, 
pure phlegm comes over, the acid becomes 
concentrated, and heavier than even the vi- 
triolic acid, and gradually grows ſolid, white, 
and ſoft, kike an extract, Laſtly, when 
urged by a violent heat, it melts into a tranſ- 
parent, hard, very elaſtic and inſoluble glaſs, 
which no longer preſents the acid character, 
and is by M. de Morveau conſidered as a 
pure acidifiable baſe : but it is difficult to 
admit this opinion, becauſe vital air is not 
diſengaged during the fuſion. This ſolid and 
vitreous ſtate appears to depend on a more 
intimate combination between the acidifiable 
baſe and the oxyginous principle; and the 
want of acidity in this glaſs is no more to 
be wondered at, than the privation of its 
acid property, which the muriatic acid ſuf- 
fers by combination with an exceſs of the 

Vor. IV. B b oxyginous 
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oxyginous principle. This idea reſpecting 
the more intimate fixation of the baſe of air 
in the atidifiable baſe of the phoſphoric acid, 
is confirmed. by the difficulty of obtaining 
phoſphotus from it by the addition of char. 
coal; and by the neceſſity of giving a high 
temperature to the mixture for that purpoſe, 
It the phoſphoric acid, obtained either 
by deflagration, or by the ſlow combuſtion of 
phoſphorus, be heated in an open veſſel, 
ſmall flames ariſe, from time to time, which 
doubtleſs are produced by a portion of phoſ- 
pherus not yet intirely burned. In theſe 
circurnſtarices, the acid becomes concen- 
trated and dry, and at laſt melts,.in the ſame 
manner as when treated in a cloſe veſſel. 
The concentrated phoſphoric acid very 
quickly attracts the moiſture of the air; it 
unites to water with heat, combines with a 
great number of ſubſtances, and pfeſents 
uliar phenomena in theſe combinations, 
The dhofohotic acid does not appear to 
act on quartzoſe earth, neither by the dry 
nor the humid way, according to the expe- 
riments of Bergman and De Morveau ; but 
it acts on glaſs, as appears from the experi- 
ments of Ingenhouſz and Prieſtley, When 
urged by the blow-pipe, together with clay, it 
boils ; and the phoſphoric acid, melted in 
Heſſian crucibles, gives them a vitreous 
_ tranſparent glaze, as M. de Morveau remarks. 
It unites with ponderous earth, and ap- 


pears 
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pears to prefer it to all other baſes, except 


lime, according to Bergman's table of at- 
trations. The properties of barytic phoſ- 
phat are not yet known. e | 

The phoſphoric acid diſſolves cretaceous 
magneſia with efferveſcence ; the falt it 
forms with this ſubſtance is of difficult ſo- 
lubilityz a well ſaturated ſolution, after 
whey pr hours repoſe, affords cryſtals in 
rery lender, ſmall, flat needles, ſeveral lines 
in length, and obliquely cut off at each end; 
when expoſed to a'gentle heat, 'they become 
rcduced to powder: the vitriolic acid de- 
compoſes this ſalt, according to Lavoiſier. 

The phoſphoric acid, poured into lime- 
vater, precipitates it in the form of a ſalt 
ſcarcely at all ſoluble, Which does not effers 
ſeſce with acids, and in which the acid is 
ways predominant : this falt reddens blue 
paper, is decompoſed by the mineral acids, and 
wen by the cauſtic fixed alkali, and affords; 
with the nitrous ſolution of filver, a precipi- 
ute of the colour of wine lees; and with that 
of mercury, a white pulverulent precipitate. 
This falt is of the ſame nature as the reſidue 
if burned bones. An exceſs of the phoſphorie 
cd renders the calcareous phoſphat ſoluble in 
water; but it is precipitated by magneſia, lime, 
cauſtic fixed alkali, and even by the volatile al- 
ali, all which deprive it of its exceſs of acid. 
The calcareous phoſphat is not decompoſed 
by cauſtic alkalis, though it is by the ſame 
axalis combined with fixed air, 
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The phoſphoric acid, ſaturated with vege- 
table alkali, forms a very ſoluble ſalt, which, 
by evaporation and cooling, affords tetrahedral 
32 terminated by four- ſided pyramids, 
whoſe ſides correſpond with thoſe of the 
priſtns : this phoſphat of pot-aſh is acid, 
and diſſolves much more completely in hot 
than in cold water ; it expands on hot coals, 
and melts but with difficulty; when melted, 
it loſes its ſaline taſte ; it precipitates the ni- 
trous ſolution of filver, of a white colour, 
and that of mercury of a yellowiſh white: 
it is decompoſed by lime-water, which has a 
ſtronger affinity than the vegetable alkali to 
the Doſphoric acid. 4 
The mineral alkali, united with the phoſ- 
phoric acid, produces a ſalt of an agreeable 
taſte, ſimilar to that of the muriate of ſoda, 
or common falt. The phoſphat of ſoda 
does not cryſtallize ; it is reduced, by eya- 
poration, into a gummy deliqueſcent mat 
ter, tenacious and adheſive, like turpen 
tine. This ſalt was prepared by M. La 
voiſier, with the acid obtained by the de 
flagration of phoſphorus. M. Sage affirm: 
that the ſalt prepared with the acid of phoſ 
phorus, obtained by the flow combuſtion 
and combined with ſoda, affords cryſtal 
which are not deliqueſcent. 

Ammoniacal phoſphat, formed by thi 


combination of the phoſphoric acid with thi 
volatil 
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volatile alkali, is more ſoluble in hot water 
than in cold; and by cooling affords eryſ- 
tals, which, according to M. Lavoiſier, re- 
ſemble thoſe of alum. This ſalt muſt differ 
from that obtained from evaporated urine, 
becauſe the latter always contains a ſmall 
quantity of the phoſphat of ſoda. | 
The phoſphoric acid decompoſes the vi- 
triolic, the nitrous, and the alkaline muri- 
ates, by the dry way, 'and diſengages their 


acids, by reaſon of its fixity; but it yields 


its baſes to them 'by the humid way. 

The phoſphoric acid, in its fluid ſtate, 
acts only on a ſmall number of metallic 
ſubſtances: it readily diſſolves zink, iron, 
and copper; theſe ſolutions do not afford 
cryſtals by evaporation, except that of 
iron, which appears capable of cryſtalliz- 


ing; the others are reduced into ductile and 


ſoft maſſes, reſembling extracts: if they be 
urged by heat, they throw out ſparks,” and 
appear to form true phoſphorus. Margraaf 
and the academicians of Dijon have exa- 
mined fully the action of this acid on metals 
and ſemi-metals. 

The phoſphoric acid likewiſe precipitates 
certain metallic ſolutions; ſuch as thoſe of 
mercury, filver, and lead, by the nitrous 
acid, 8 5 5 

This acid re- acts on oils, and exalts their 
ſmell; to ſuch oils as have no ſmell it gives 
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x ſweet and as it were ethereal rp it 
thickens ſome oilss. 
When diſtilled from charcoal, in it dry 
Nate, it affords phoſphorus. | 
When heated in a retort with Dirk of 
wine, it afforded the academicians of Dijon 2 
liquor ſtrongly acid, of a penetratin and diſ. 
agreeable ſmell, which burnt with a fall 
23 of ſmoke, and, exhibited: ſome of 
properties of ether. The: phoſphoric 
acid was rendered volatile in this experi- 
ment, as appears from the acidity of the 
roduct. NI. Lavoiſier has obſerved, that 
at is produced in this mixture; yet moſt 
chemiſts conſider the phoſphoric acid as 
inſoluble in ſpirit of wine. Margraf, 
Rouelle, Scheele, Wenzel, Lane, Cor- 
nette, and the Duc de Chanlnes, have di- 
rected the uſe of {ſpirit of wine to purify 
and ſeparate the phoſphoric acid from the 
different foreign ſubſtances it may contain. 
Laſtly, the phoſphoric acid diſſolves the 
ſphat of ſoda, forming with it a kind 
of triple ſalt, which by fuſion affords a hard, 
inſipid, inſoluble, non- deliqueſcent, and 
opake plaſs, ſimilar to that afforded by fu- 
fible falt alone, when urged by the fire. 
We muſt likewiſe obſerve, that the phoſ- 
phoric acid, which was formerly ſuppoſed 
to be peculiar to. urine, exiſts in many ani- 
mal matters, as we have already ſeen, and 
will hereafter be pointed out. Margraaf 
diſcovered 
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diſcovered \it in vegetables, and M. Ber- 
thollet has found it in all thoſe which afford 
volatile alkali by diſtillation. It has been 
found in many minerals, and in particular 
in lead and iron, in which it ſeems to have 
been afforded by the decom paligins of ande 
mal ſubſtances. 

This acid has not yet been applied to any. 
uſe; it might be, perhaps, medically uſed 
with ſucceſs, on account of its e ee 


* matters. 
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Concerning is ſoft and u. Pr of 
Animals and their Muſeles. 


A Lthough the analyſis of the ſolid parts 
of animals be leis advanced than that 
of their fluids, yet we begin to acquire 
ſome knowledge of the different matters 


which — — them; it more eſpecially 
aſcertained that the difference between their 


texture or formation indicates a difference in 


their principles. This aſſertion will be con- 
firmed by an examination of the ſoft and 


white parts, and alſo of the muſcles and 


bones. 


All the ſoft and white parts of animals, 
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ſuch as the membranes, the tendons, the 
pom Rs the cartilages, the ligaments, 

e ſkin, contain, in general, a mucilaginous 
ſubſtance very ſoluble in water, and not at 
all ſoluble in ſpirit of wine, which is known 
by the name of jelly. To extract this jelly, 
the animal parts muſt be boiled in water, 
and the decoction evaporated till it becomes 
a ſolid and tremulous maſs by cooling a 
ſtronger degree of evaporation affords a dry, 
brittle, tranſparent ſubſtance, known by the 
name of glue. | 

Glue is prepared with all the white parts 
of animals; the ſkin, the cartilages, and the 
fat of oxen, are uſed to prepare the ſtron 
glue of England, Flanders, Holland, &c. 
The ſkins of eels afford the baſe of gold fize, 
and with old white leather gloves and parch- 
ment, a kind of glue uſed by painters, &c. 
is made. There are ſcarcely any animals, 
whoſe tendons, cartilages, nerves, and more 
eſpecially the ſkin, will not ſerve to prepare 
theſe different kinds of glue. 

It muſt be here obſerved, that glues differ 
from each other in their confiſtence, taſte, 
| ſmell, and ſolubility: there are ſome which 
readily become ſoft in cold water, others 
are not diſſolved but in boiling water. The 
beſt glue is tranſparent, of a yellow browniſh 
colour, without ſmell and taſte, intirely 
ſoluble in water, with which it forms 2 
viſcid uniform fluid that preſerves an equal 


degree 
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degree of tenacity and ene e ef in all Its 

rte ag 1t:dries: 241 6 7H) | 

Animal jelly does not differ from "IR 
properly ſo called, but in its = agen aleſs 
degree of conſiſtence and viſcidity. The firſt 
is more eſpecially obtained from the ſoft and 
white parts of young animals; it is likewiſe 
found in their fleſh, muſcles, ſkin, and 
bones. Glue is obtained only from ani- 
mals of a greater age, whoſe fibres are 


ſtronger and drier. Theſe two ee | 


however, exhibit the ſame chemical 
perties ; and therefore we ſhall ſpeak of the 
jelly afforded by the cartilages or membranes 
of ven. 

In its natural ſtate, jelly has no ſmell, 
and but a faint taſte : by diſtillation in the 


water-bath, it affords an infipid and inodo- 


tous phlegm, capable of putrefaction ; in 
proportion as it loſes its water, it aſſumes 
the confiſtence of glue, and when intirely 
dried, it reſembles horn; when expoſed to 


a ſtronger fire, with acceſs of air, it ſwells, 


liquifies, and becomes black, emitting an 
abundant fume of a fetid . it does not 
take fire without difficulty; and by a vio- 
lent heat hy diſtillation in a retort, it affords 
an alkaline phlegm, an empyreumatic oil, 
and a ſmall quantity of ammoniacal chalk ; 
it leaves a large maſs of charcoal, difficult 
to incinerate, which contains muriate of 
loda, and calcareous phoſphat, 

Jelly, 
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Jelly, when expoſed to a hot and moiſt 
air, becomes firſt acid, and ſoon after putrid, 
Water diſſolves it in all proportions ; 
acids, and eſpecially alkalis, diſſolve it rea» 
dily ; the nitrous: acid diſengages mephitis, 
Moſt of theſe properties ſhew a reſemblance 
between jelly and the inſipid vegetable mu- 
cilages, if we except thoſe of affording vo- 
latile alkali by heat, and mephitis by the 
nitrous acid: and may not theſe laſt be at- 
tributed to a portion of lymphatic matter 
or ſerum, which the water extracts at the 
fame time with the gelatinous ſubſtance, 
eſpecially when, jellies or glues have been 
prepared by ſtrong decoction long contis 
nued ? 


The muſcles of animals are formed of a 


chymatous and cellular ſubſtance, in 
which different humours are contained, partly 
concrete, and partly fluid. Theſe humours 
are compoſed, 1. Of a red and white fluid, 
2. Of a gelatinous mucilage, 3. Of a mild 
oil, of the nature of fat. 4. Of a peculiar 
extractive ſubſtance. 5. Laſtly, of a ſaline 
matter, whoſe nature is but little known, 
The analyſis of fleſh, when diſtilled in a 
water-bath, affords an infipid water; and in 


a retort an alkaline phlegm, an empyreumatic 


oil, and concrete volatile alkali ; and which 
leaves a charcoal, from which a ſmall quantity 
of fixed alkali, and febrifuge or marine ſalt, 
are obtained by incineration: theſe properties 

diſcover 
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diſcover nothing which can be depended 
on reſpecting the nature of the principles. 
It is therefore neceſſary to have recourſe to 
methods, by which theſe ſubſtances may 


de extracted without alteration, and after- 


wards examined ſeparately. 8 

M. Thouvenel, who firſt obſerved theſe dif- 
ferent ſubſtances, forced out the fluids contain. 
ed in the muſcular ſpunge'by preſſure, coagu- 
lated the lymph by the action of heat, and ob- 
ined the ſalt by evaporation. Hediſtilled and 
ſeparated the gelatinous mucilage by means of 
water, and uſed ſpirit of wine to ſeparate the 
alts and extract from the jelly. The accurate 
ſeparation of theſe different matters is, in 
general, very difficult; becauſe they are all 
bluble in water, and ſpirit of wine diſſolves 
the ſaponaceous extract, and a part of the 
alt at the ſame time. The proceſs which 
lucceeds beſt, appears to be the following: 
The fleſh is firſt waſhed in cold water, which 
takes up the colouring lymph with a part of 
the falt; the reſidue being digeſted in ſpirit 
of wine, gives out all the extractive matter, 


Laſtly, the remaining maſs being boiled 
n water, gives out its gelatinous part, 
ad likewiſe thoſe portions of extract and 
alt, which eſcaped the action of the former 
nenſtrua, By flowly evaporating the water 
erſt employed, without heat, the lymph coa- 
zulates, and is ſeparated by the filter, and 

the 
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the ſaline matter may be obtained by a ſuc. 
ceeding evaporation ; the ſpirit of wine 
likewiſe being evaporated, affords the co. 
| loured extractive matter; and laſtly, the 
decoction affords the jelly and the fat oil 
which ſwims at the ſurface, and fixes by 
cooling. After the extraction of theſe dif- 
ferent ſubſtances, nothing remains but the fi- 
brous matter, which is white, inſipid, inſolu- 
ble in water, contracts and curls up by heat; 
and by diſtillation in a retort, affords much 
volatile alkali, and a very fetid oil. A large 
quantity of mephitis is obtained from this 
ſubſtance by the action of nitrous acid. Ina 
word, it poſſeſſes the characters of the fibrous 
pu of the blood ; it therefore appears to 
proved, that the muſcular organ is the 
reſervoir, in which the action of the vital 
powers depofits the fibrous matter, which 
becomes concrete by reſt; and which ap- 
, pears to form the baſis of that animal pro- 

perty which phyſiologiſts call irritability. 
Nothing remains now, but to examine 
the properties of each of the ſubſtances of 
which the fleſh of animals are compoſed, in 
order to aſcertain its nature with accuracy. 
The lymph, the jelly, and the fat part 
are already known; the firſt perfectly re- 
ſembles the ſerum of blood. We muſt ob- 
ſerve, that it is this ſubſtance, which coagu- 
lating by the heat of water, in which animal 
food is boiled, produces the ſcum which is 
careful] 
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carefully taken off. This ſcum is of a dirty 


red brown, becauſe the red lymph is altered 
e by the heat of ebullition. The jelly extracted 
from fleſh cauſes ſoups, prepared with the 
he fleſh of young animals, which contains it in 
il greater quantities than that of older animals, 
oY to aſſume the form of a tremulous maſs. It 
A is abſolutely fimilar to that which conſti- 
"| tutes the ſoft and white parts of animals, 


whoſe properties have been explained in the 


orms the flat and round drops that float on 

15 the ſurface of broths and ſoups, and become 
"Wl ſolid by cooling, has all the characters of 
greaſe. It only remains, therefore, to exa- 
mine the extractive matter, and the ſolid, 
th obtained in the analyſis of the muſcles. _ 
« That. which M. Thouvenel calls the 


— mucous extractive ſubſtance, is ſoluble in 
nen vater, and ſpirit of wine; it has a ſtrong 
& taſte, whereas jelly has none. When it is 


very concentrated, it is acrid and bitter; and 
it has a peculiar aromatic ſmell, which fire 
developes. This ſubſtance gives the colour 
to ſoups, as well as the taſte and agreeable 
ſmell which are well known. When they 
are too much evaporated, or the quantity of 
fleſh is very conſiderable in proportion to the 
water, ſoups are high coloured, and more 
or leſs acrid. The action of fire developes 
and exalts the taſte of this extractive ſub- 
ſtance, ſo as even to give it the taſte of ſugar, 

408 


5 ber article. The fat ſubſtance which 
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or caramel, as is obſerved on the ſurface of 
roaſt meat, which is commonly called the 
brown. If we further examine the properties 
of this extractive ſubſtance: when evaporated 
to dryneſs, we obſerve, that its taſte is acrid, 
bitter, and faline ; that it ſwells and liqui- 
fies on hot coals, emitting a penetrating acid 
ſmell, ſimilar to that of burnt ſugar ; that it 
attracts moiſture when expoſed to the air, and 
acquires a faline effloreſcence on its ſurface; 
that it becomes ſour, and putrefies in a warm 
air, when diluted with a certain quantity of 
water ; and laſtly, that it is ſoluble in ſpirit 
of wine. All theſe characters indicate a re- 
ſemblance between this acid and the ſapo- 
naceous extracts, and ſaccharine matter of 
vegetables. e 

The nature of the ſalt which cryſtallizes 
in the ſlow evaporation of the decoction of 
fleſh, is not yet perfectly known. M. Thou- 


venel obtained it in the form of down, and 


that of irregular cryftals. This chemiſt 
thinks that it is a perfectly neutral ſalt, 
conſiſting of pot-aſh, and an acid which has 
the character of the phoſphoric acid in fru- 
givorous quadrupeds, and that of the muri 

atic acid in carnivorous reptiles. Though this 
ſalt may be conſidered as unknown, till a {pt- 
ficient quantity ſhall have been collected, to 
admit of its being examined with accuracy ; 


yet it is very probable that it conſiſts of the 


phoſphoric acid, combined with OT 
N | _ 
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and vegetable alkai, and mixed with ealca- 
reous phoſphat. Theſe falts are indieated 
even with exceſs of acid, as in urine, by the 
teſt of lime- water and volatile alkali; which 
form white precipitates in the decoction; 
and the nitrous ſolution of mercury, which 
affords a roſe-coloured precipitate with the 

fame liquor. — — | i 
We may likewiſe add, that the moſt a- 
bundant ſubſtance, and that which conſti- 
tutes the proper character of muſcular fleſh, 
is the fibtous part. This matter is depoſited 
by the blood, which contains it in a large 
| proportion, and appears to be of great import- 
ance in the animal economy. Its nature and 
r I propettics have not been ſufficiently attended 
to in phyſiological inquirigs reſpecting the 
quantity and weight of muſcular fleſh com- 
pred with the other organs. The characters 
" WW which diſtinguiſh this animal matter are, r. 
bat it is not ſoluble in water. 2. It affords 
+ WW * larger quantity of mephitis by the nitrous 
acid, than any other ſubſtance. 3. It after- 


which M. de Morveau calls the malufian 
rid. 4. It quickly putrefies when moiſtened, 
5 and affords much concrete volatile alkali by 
5 BM diktillation. OAT 
iſti 

Theſe properties ſhew, that it is formed 
by a fat or oily ſubſtance combined with 
mephitis, together with the phoſphat of 
ſda, and the calcareous phoſphat, which 


* wards affords the ſaccharine acid, and that 


are 
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are anſwered in the animal economy by. this 
fibrous matter, in a particular Memoir in- 
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are ſeparated by the action of the nitrous 
acid. I have conſidered the purpoſes which 


ſerted among thoſe of the Royal Society of 
Medicine. Wenn 25 111 2 
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Concerning the Bones of Animals. 
TRR bones are the ſupport. of all the 
other organs of animals, the baſes on 
which all the ſoft parts reſt. Theſe hard 
ſubſtances cannot be conſidered. as paſſiye in 
the animal economy, they are true ſecretory 
1 which ſeparate from the blood and 
other humours a peculiar faline ſubſtance, 
of which they are the reſervoir, or place of 

depoſition. | | 
The bones in all animals, from man to 


inſets and worms, differ in their texture, 
ſolidity, relative poſition, and probably in 


Dd ef oo oc a  iczaca cc. cc.  —<- 


Sz 


their nature. Chemical analyſis has not yet . 
decided reſpecting this laſt point; but it can. 


hardly be ſuppoſed, that the bones of men 
and quadrupeds are of the fame nature as the... 
ſoft; and flexible bones of fiſhes, reptiles, I, 
and more eſpecially the corneous coyerings;, 
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of inte as well as the calcareous ſhells of 
reptiles. F 4 | | | 
The neral view which we ſhall here 
take of bones of animals, does not per- 
mit us to dwell on ſuch differences as che- 
miſts have not yet ſufficiently aſcertained by 
experimental inquiry. The bones of men 
and of quadrupeds, which alone have been 
hitherto examined by chemiſts, are not ear- 
thy matters, as was formerly ſuppoſed :; they 
contain a certain quantity of gelatinous mat - 
ter, difperſed in ſmall cavities, formed b 
the interval between the ſolid parts whic 
compoſe their texture; and the ſolid parts 
on i themſelves, though they ſeem. to reſemble 
ud Warthy ſubſtances by their inſolubility and 
firmneſs, have been for ſeveral years paſt 
acknowledged to be a true neutral ſalt, con- 
iſting of phoſphoric acid and lime. 
ce, Bones expoſed to fire with the contact of 
our, quickly take fire, by virtue of a certain 
quantity of medullary fat which they contain. 
By diſtillation in a retort, they afford an alka- 
line phlegm, a fetid empyreumatic oil, and 
ack concrete volatile alkali : their coal is 
Jet compact, and difficultly incinerated, and 
leaves a white reſidue, which, by waſhing in 
cold water, affords a ſmall quantity of cre- 
taceous ſoda; hot water afterwards takes up 
certain quantity of ſelenite: the reſidue of 
theſe lixivia is inſoluble in water, and is 
Vor. IV C c : the 
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the calcareous phat diſcovered by M. 
Gahn of Serbe in 1769. 8 cal. 


cined in a furtiace in the midlt of the char- 
coal, remain luminous in the dark: by a ſtrong 
heat they are ſemi-vitrified and reduced into 
a hard very White kind of porcelain. © 
Water, in which bones, reduced into ſmall 
pieces or raſped, are boiled, becomes loaded 


| with a ſubſtance which renders i it viſcid, and 


is a. true gelatinous matter. 

The eretaceous alkalies decompoſe the 
calcareous phoſphat, which forms the baſe 
of bones. This decompoſition was diſco- 


vered by the chemiſts of the academy of 


Dijon: they inform us, that they pro- 
duced it by fuſing a mixture of the powder 
of calcined bones, and crefaceous vegetable 
alkali. 

Acids act on bones, and decompoſe the 
calcareous phoſphat they contain ; by which 
means it was that Scheele, in the year 1771, 
ſucceeded in preparing phoſphorus with 
bones. This chemiſt diffolved bones in the 
nitrous acid, which ſeized the lime, and 
formed calcareous nitre ; the ſalt remaining 
in ſolution, together with the diſengaged 
phoſphoric acid: on this mixture he poured 
vitriolic acid, which ſeizing the lime of the 
calcareous nitre formed ſelenite; this falt. 
being precipitated on account of its pes 
bility, was ſeparated by the filter. Laftly, 


di 12 nl 
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1 Naainea in a retort the filtered liquor con- 
l- taining the fiitrous and phoſphorie acids, and 
t- hen the latter by the evaporation was re- 
ag duced to the confiftence of ſyrup, he mixed it 
to vith charcoal, to obtain phoſphorus. Meſſrs. 
Rouelle, Poulletier, de la Salle, and Macquer, 
all N vere the firſt who repeated theſe valuable ex- 
ed Myicriments at Paris. Laſtly, the Acadetniciatis 
nd MW Dijon, Meſſrs. Rovelle, Prouſt, and Ni- 
tolas de Nancy, communicated their in- 
the {Muiries and proceſſes; Many other chemiſts 
aſe dave examined the ſeveral ſolid ſubſtances, 
do- ind among the latter Mr. Bernierd obtained 
of Nchoſphoric acid from foſſil bones, from the 
bones of the whale, the elephant, the por- 
joiſe, the elk, the ox, the teeth of the ſea 
cow, and the human ſpecies, and the grind- 
tts of the elephant; and he obſerved that 
| theſe bones afforded the ſame ſubſtances, 
nd contained phoſphoric acid in different 


71, Mivantities. The Marquis de Bullion has 
vith {Wikewiſe obtained phoſphoric glaſs from ivory, 
the Wd from the bones of fiſhes. - I IRE 
and i The proceſs of the chemiſts of Dijon and of 
ning . Nicholas is at preſent moſtly uſed to obtain 
aged Wie phoſphoric acid from bones: the bones 


e calcined to whiteneſs, reduced to po-. - 
er, ſifted and mixed in a ſtone-ware pan, 
ith an equal portion of oil of vitriol, a ſuf- 
cient quantity of water being added, to give 
te whole the conſiſtence of clear ſoup ; this 
uxture being left at reſt for ſeveral hours, 
Ccz2 grows 
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grows thick; it is then poured on a fil. 
ter of double cloth, and waſhed with wa- 
ter, till the fluid which paſles through is 
taſteleſs, and no longer | precipitates lime- 
water; in this caſe it is certain, that the 
reſidue contains no more diſengaged phoſ- 
phoric acid: the filtered water being eya- 
porated depoſits gradually a white ſubſtance 
which is ſelenite, and muſt be ſeparated by 
a filtration, care being taken to waſh it with 
a ſufficient quantity of water to carry of 
the phoſphoric acid that may adhere to it, 
Theſe filtrations are to be repeated till th: 
fluid depoſits no more precipitate : it is then 
evaporated to the conſiſtence of honey, 
or a ſoft extract, and at that time has 
a brown colour and greaſy aſpect. If this be 
gradually heated in a crucible till it ceaſes 
to emit a ſulphureous, and as it were aro 
matic ſmell, and no longer boils, it acquires 
a ſemi-vitreous conſiſtence with an acid taſte 
and attracts the humidity of the air: a greatet 
degree of heat fuſes it into a tranſparent 
hard, infipid, inſoluble matter, which has 
no acidity. When phoſphorus is intendec 
to be made, it 1s not — to continue th 
heat till the reſidue becomes converted inte 
the form of an inſoluble glaſs, becauſe it ther 
would not afford phoſphorus, but by a ſtrony 
heat and much leſs readily, than while it 1 
{till ſoft and 6 To convert it int 

phoſphoru 
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phoſphorus it is pulverized, mixed with one 


third of its weight of very dry charcoal, and 
the mixture introduced into an earthen re- 
tort, to which a receiver half filled with 
water, and pierced with a ſmall aperture, or 
terminating in a ſyphon connected by the ap- 


paratus of Woulfe is adapted; the fire is raiſed 


by degrees till the retort is heated to whiteneſs, 


at which time the phoſphorus paſſes over in 
drops, and the operation laſts in the whole 


from fave to ſeven or eight hours, according 
to the quantity of the matter diſtilled, and. 
the heat the furnace is capable of giving. 
From ſix pounds of bones, twenty ounces, 


or a little more, of the vitriform reſidue is 


uſually obtained; and this reſidue affords. | 


about three ounces of very good phoſphorus, 
anda few drachms of phoſphorus half decom- 


It is not neceſſary, for the making of phoſphorus, to 
carry the evaporation further than till the matter has ac- 
quired the conſiſtence of ſyrup, which may be conveniently 
performed in a copper veſſel; and inſtead of a receiver, 
the neck of the retort may be plunged ſimply in water 
contained in an open bafon. Care mult be taken that the 
neck of the retort is not plunged fo deep as that the water 
may riſe into the body of the veſſel, when abſorption takes 
place, but that the fluid in the baſon may by its fall ſuffer air 
to enter; in this caſe a ſmall quantity of the phoſphorus within 
the neck of the retort may be burned, but the quantity thus 
loſt is very inconſiderable. Phoſphorus is uſually purified by 
#raining it through a leather bag immerſed in hot water; 


but the beſt method of clearing phoſphorus from the im- 


purities of the firſt diſtillation, is to re- diſtil it with a very 
gentle heat, T. 8 
Ce 3 | This 
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This product obtained from bones by the 
vitriolic acid, as well as the reſidue of the 
ammoniacal phoſphat, decompoſed by fire, 
does not conſiſt of the pure phoſphoric acid, 
ſince it affords at moſt one-fifth of its weight 
of phoſphorus: it appears to contain a cer- 
tain quantity of phoſphat of ſoda. If this 
ſalt remains mixed with calcareous phoſ- 
phat, ariſing from a ſmall quantity of ſele- 
nite, it uſually melts with the phoſphat, 
and forms a very hard opake glaſs, which 
reſiſts the action of all menſtrua. 519919 

M. de Morveau has propoſed a method 
obtaining very pure ammoniacal phoſphat, 
with the phoſphoric acid of bones; for this 
purpoſe, calcined bones muſt be diſſolved in 


the diluted vitriolic acid, and the ſolution 


eſſayed by that of bones in the nitrous acid, 
in order to be ſure that no diſengaged vitri- 
olic acid remains, the portion of calcareous 
phoſphat it contains is precipitated by the 
cauſtic volatile alkali, as M. Wiegleb prac 
tiſes in his proceſs ; after which the liquid 
is filtrated, and ſuffered to evaporate ſpon- 
taneouſly. jo 5 beautiful cryſtals of am- 
moniacal phoſphat are obtained, mixed with 
a ſmall quantity of phoſphat of ſoda, which 
ſeparates by effloreſcence. The calcareous 

hoſphat, which remains on the filter, may 
be decompoſed for the making of phoſ- 


phorus, | 


CHAP. 


ANIMAL PRODUCTS. 
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Concerning different Subſtances | uſed in 
Medicine and the Arts, which are ob- 
tained from Quadrupeds, Cetaceous Ani- 


II we propoſed: to make an accurate and 
am 


ple hiſtory of all the ſubſtances af- 


forded by animals, and applied to medical 


purpaſes, or uſed in the arts, it would oc- 
cupy more of our. time than has already been 
applied to the animal kingdom, more eſpe- 
cially if we were to treat of the ſeveral ani- 
mal matters, which empiriciſm, or ignorant 
credulity, have formerly introduced into 
medicine as celebrated remedies, but which 
at preſent are regarded as intirely uſeleſs. 
We do not, however, 
more than the principal of thefe ſubſtances; 
which medical and chemical experience has 


ſhewn to poſleſs valuable properties, or 


which are of the greateſt utility in the arts. 
Among the matters afforded by quadru- 
peds, we ſelect caſtoreum, muſk, and hartſ- 
horn. The white ſubſtanee produced by a 
cetaceous animal, and known by the name 
of ſpermaceti, will be treated of apart. 
Ccqg4 . > Among 
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Among the products of birds, we ſhall ex. 
hibit the analyſis of eggs; among oviparous 
uadrupeds and ſerpents, the tortoiſe, the 
Low, and the viper will claim a ſeparate ar- 
ticle. IQhyocolla, or iſinglaſs, is the only 
roduct of fiſhes which we ſhall conſider, 
he claſs of inſets will afford a greater 
number of objects: cantharides, ants, milli- 
pedes, honey, wax, the filk worm, and ſilk, 
um lac, kermes, cochineal, and crabs eyes; 
and laſtly, we ſhall conclude our examina- 
tion of the products of the animal kingdom, 
by thoſe of coral and corallines, which be- 
long to the claſs of worms and polypi. 
From this ſhort enumeration, it will be 
ſeen, that we paſs over in filence a great 
number of ather matters, formerly uſed in 
medicine; ſuch are, among others, ivory, 
unicornu, the teeth of the hippapatamus, of 
the beaver, of the boar, the bones of a ſtag's 


Heart, the feet of the elk, bezoar, civet, 


and the blood of the wild goat, among qua- 
drupeds; the ſwallow's neſt, gooſe greaſe, 

ock's* dung; and the membrane of the 
ſtomach of poultry, among birds; the toad, 
and the ſcincus among oviparous quadrupeds; 
the gall and ſtones of carp, he hoes of the 
eel, the ſtones of perch, the jaws of the pike, 
among fiſhes ; the ſcarabæus, ſpider's-web, 
the meloe, or proſcarabzus, and the claws 
of crabs among inſets. Laſtly, ſhell» 


worms, ſnails, oyſtereſhells, nacres of you 
| * an 
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x» nnd bones of cuttle-fiſh, among the naked, 
us or covered worms. Among all theſe ſub- 
he ſtances, ſome have only imaginary virtues, 
r- and others are well fu wag plied by thoſe Wwe 


ly have choſen, and whic 
r. to examine. 
er I. The name of catoreuin 4 is given to two 
li- bags, ſituated in the inguinal region of the 
k, male or female beaver, which contains a 
s; very odorous ſubſtance, ſoft and almoſt fluid 
a- when recently cut from the animal, but 
m, which dries, and aſſumes a reſinous conſiſ- 
e- Wl tence, in proceſs of time. This ſubſtance 
has an acrid, bitter, and nauſeous taſte; its 
be Wl ſmell is ſtrong, aromatic, and even fetid; 
eat Nit conſiſts of a coloured, reſinous mat- 
in ter, ſoluble in ſpirit of wine or ether, to- 
ry, Wl gether with a gelatinous mucilage, and an 
of ¶ extractive part taken up by water, and a ſo- 
g's W id, which cryſtallizes in the aqueous ſolu- 
et, W tion by evaporation, but whoſe nature has not 
- yet been examined. The reſin of caſtoreum, 
iſe, in which its whole virtue reſides, appears to 
the be analogous to that of bile. All the ſub- 
ad, ſtance of this animal product is incloſed in 
ds; MW membranous. cellules, which proceed from 
the internal tunic of the bag which contains 
them. The caſtoreum has not yet been ac- 
curately analyzed ; it is only aſcertained, 
that it affords a ſmall quantity of eſſential 
ol and volatile alkali by diſtillation, and 
that the ſeveral matters of which it is com- 
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poſed may be ſeparated by means of ether, 
ſpirit of wine, and Water. 
It is medicinally uſed as a powerful anti. 
ſpaſmodic in hyſterical and hypochondriac af- 
ections, and the convulſions which are cauſed 
by thoſe affections: it often produces the 
moſt ſpeedy and happy effects, but it ſame- 
times happens that it irritates inſtead of 
calming, according to the diſpoſition of the 
nerves and ſenſible ſyſtem ;| it muſt for 
this reaſon be adminiſtered at ' firſt only 
in ſmall doſes: it has likewiſe been ſuc- 
ceſsfully adminiſtered in the epilepſy and 
tetanus, The doſe is from a few grains to 
half a drachm in ſubſtance ; it enters into 
the compoſition of boles, and is often unit- 
ed, almoſt always advantageouſly, with opi- 
um, and the ſedative or narcotic extracts; 
its ſpirituous and etherial tinctures are like- 
wiſe uſed, from a few drops to twenty- four 
or thirty-ſix grains, in proper liquids. 

II. Muſk is a ſubſtance, whoſe ſtrong 
and permanent ſmell is univerſally known; 
it is contained in a bag placed near the 
umbilical region of a ruminating , quadru- 
ped, reſembling the antelope, from which 
it does not differ ſufficiently to form a 

articular genus. This ſubſtance reſem- 
les caftoreum in its chemical proper- 
ties; it conſiſts of a reſin, united to a cer- 
tain quantity of mucilage, bitter extract, and 
ſalt; it is often falſified; its virtues are 
ſtronger 
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r, ſronger than thoſe of caſtoreum; and on 
count of its greater activity, it is uſed: only 
tis In caſes of imminent. danger. It is pre- 
of- cribed as a powerful antiſpaſmodic in con- 
ed WM vlfive-diforders, the bydrophobia,. &c. z and 
be Wi likewiſe conſidered as a violent aphrodi- 
e- ac. It muſt be uſed with great caution, be- 
of N auſe it often excites nervous affections, in- 
he lead of mitigating them. 
for WM III. HFartſhorn is an animal ſubſtance 
ily chich is very frequently uſed in medi- 
tine ; it is a bony ſubſtance, and does 
wt in any reſpect differ from other bones; 
contains abundance. of taſteleſs jelly, very 
light, and nouriſhing, which is extracted 
by boiling the ſubſtance, reduced into ſmall 
pieces, in eight or ten times its weight 
of water, When diſtilled in a retort, it 
Hords a reddiſh and alkaline phlegm; cal- 
kd volatile ſpirit of hartſhorn; an oil; 
more or leſs empyreumatic ; and a large 
"ng quantity of ammoniacal chalk, contami- 
n; Woated by a ſmall quantity of oil; a pro- 
the I digious quantity of gas is diſengaged, for 
ru- Wile moſt part inflammable. As the volatile 
ich Walt is coloured, it is neceſlary to digeſt it in 
1 2M ſmall quantity of ſpirit of wine, which 
m- takes away the colouring oil. The carbona- 
her- Wccous reſidue being incinerated, is found to 
er- contain a ſmall quantity of natrum, ſelenite, 
and Mind much calcareous phoſphat, mixed with, 
are I phoſphat of ſoda, which may be decom- 
WW | poſed 
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poſed by oil of vitriol, in the manner already 
deſcribed in treating of bones. 

The ſpirit and the ſalt of hartſhorn are 
uſed in medicine as good antiſpaſmodies; 
the firſt, ſaturated with the acid falt of am- 
ber, forms the fluid called ſuccinated ſpirit 
of hartſhorn. | * 

The oil of hartſhorn, rectified by a gentle 
heat, becomes very white, odorous, vola- 
tile, and almoſt as inflammable as ether; 
it is known by the name of the animal 
oil of Dippel, a German chemiſt, who firſt 
prepared it. A great number of rectifica- 
tions were formerly made to obtain this oil 
very white and fluid; but it has ſince been 
diſcovered, that two or three diſtillations are 
ſufficient, provided care be taken, 1. To 
introduce the oil into the retort, by means 
of a long funnel, in order that the neck © 
this veſſel may be very clean, as a ſingle 
drop of the coloured oil is ſufficient to give 
a tinge to all that comes over. 2. To take 
only the firſt moſt volatile and whiteſt por- 
tions. We are indebted to Meſſts. Model 
and Baume for theſe obſervations. Rouelle 
has likewiſe given a very good proceſs for 
obtaining this oil: it conſiſts in diſtilling it 
with water: and as there is only the moſt vo- 
latile and truly ethereal part contained in the 
oil of the firſt diſtillation, which is capable 
of riſing at the degree of heat of. boiling 
water, this method is attended with a cer 
tainty of the moſt attenuated and penetrat 
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ing portion coming over alone. The ani- 
mal oil of Dippel has a lively ſmell, and a 
ſingular degree of lightneſs and volatility, 
and exhibits all the properties of vegetable 
eſſential oils, and from which does not ap- 
ear. to differ, but in containing the volatile 
alkali, as appears by its converting ſyrup of 
violets to a green, according to the obſerv- 
ation of M. Parmentier. This oil is uſed 
in drops, in nervous affections, the epilepſy, 
Kc. N | | 
IV. The white ſubſtance, - improperly 
called ſpermaceti, is an oily, concrete, cryſ- 
talline, ſemi-tranſparent matter, taken out 
of the cavity of the cranium of the cacha- 
lot; it is purified by liquefaction, and the 
ſeparation of another fluid and inconcreſci- 
ble oil, with which it is mixed. This ſub- 
ſtance exhibits very ſingular chemical pro- 
perties ; for it reſembles fat oils in ſome re- 
ſpects, and eſſential oils in others. 
| Spermaceti heated with the contact of air 
takes fire, and burns uniformly without 
emitting any diſagreeable ſmell. It is there. 
fore made into beautiful candles at Bayonne, 
at St, Jean de Luz, &c. 


When diſtilled by a naked fire, it does not 


afford an acid phlegm like fat oils, as M. 


EVE "SEM 
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Thouvenel has obſerved, but it paſſes intirely, 
1 the J 3 k 
and almoſt without alteration, into the receiv- 


— er, as ſoon as it begins to boil, and leaves a 

cer oaly mark in the retort, By repeating this 

aer operation, 
ing 
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414 EPERMACETI. 
operation, it loſes its ſolid form, and re- 
mains fluid without becoming mote volatile. 
.  Spermaceti expoſed to a hot air, becomes 
yellow and rancid, but leſs readily than the 
other concrete fat oils. The water in which 
it is boiled affords only a light mucilaginous 
unctuous reſidue. - 5 e 
The cauſtic alkali diſſolves ſpermaceti, 
and forms a ſoap which gradually beeomes 
ſolid, and even #:able. | 3 : 


The nitrous and marine acids. have no 


action on it. The concentrated vitriolic 
acid diſſolves it, and alters its colour. This 
ſolution is precipitated by water, like the 
oil of camphor. | e 
Spermaceti unites with ſulphur like the 
fat oils. | | 5 
The fat and eſſential oils diſſolve ſperma- 
ceti by the aſſiſtance of heat; hot ſpirit of 
wine likewiſe diſſolves it, and ſuffers it to 
precipitate by cooling. Ether effects this 
ſolution in. the cold, or by the ſimple heat of 
hand. 5 7 
Has not ſpermaceti the ſame relation to 
fat oils, as camphor to eſſential oils? _ 
This ſubſtance was formerly much uſed in 
medicine, a great number of virtues having 
been attributed to it; it was more particularly 
uſed in catarrhs, ulcers of the lungs, of the 
reins, &c. It is not at preſent uſed except as 
a ſoftening remedy, and then in ſmall doſes, 


mixed with mucilages, becauſe it is found 
to 
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to lie heavy on the ſtomach, occaſionitig | 
nauſea, and even vomiting. 

I have found in animal matters, and par- 
ticularly in the parenchyma of the liver, 
dried in the air for ſeveral years, and in tlie 
human muſcles altered by putrefaction, a 
ſubſtance which pofſeſſes characters very fimi- 
lar to thoſe of ſpermacet. 52 — 

V. The eggs of birds, and particularly 
thoſe of poultry, are compoſed, 1. Of a 
bony ſhell, which contains a jelly, and cal- 
careous phoſphat, as M. Berniard has proved. 
. Of a membranous pellicle, placed beneath 
the ſhell, and which appears to be an ex- 
panſion of fibrous matter. 3. Of a whitiſh 
fuid ſubſtance. 4. Of a- yellow, ſubſtance 
contained and ſuſpended in the middle of 
the white ; the germ is ſupported on this laſt 
ſubſtance. 

White of 88 is abſolutely of the ſame 
nature as the ferum of blood; it is viſcid 
and adhefive, it converts the fyrup of violets 
to a green, and contains cretaceous ſoda in 
: diſengaged ſtate; expoſed to a gentle heat 
it coagulates into a white opake maſs, which 
emits an hepatic ſmell and gas. The white 
of egg coagulated and dried in a water-bath, 
affords an inſipid phlegm, which putrefies, 
and itſelf becomes dry and of a reddiſh tran- 
parency reſembling horn; by diſtillation in 
2 retort, it affords ammoniacal chalk, and 
empyreumatic oil; its coal contains ſoda, 

and 
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and a ſmall quantity of calcareous phoſphat. 
M. Deyeux has likewiſe obtained a ſmall 
quantity of ſulphur by ſublimation. 
White of egg expoſed to the air in fine 
ſtriæ, dries without putrefying, and forms 
a kind of tranſparent varniſh. 15 is diſſolved 
in water in all proportions; acids coagulate 
it, and if the coagulum diluted with water 
be filtered, the fluid which paſſes through 
affords by evaporation a neutral ſalt, conſiſt- 
ing of the acid combined with ſoda : ſpirit 
of wine likewiſe coagulates the white of egg; 
. lime-water precipitates calcareous phoſphat, 
and the mercurial nitre precipitates phoſ- 
phat of mercury, which by drying aſſumes 
a roſe colour, 2 | 
The yolk of egg is for the moſt part com- 
poſed of an albuminous ſubſtance, which is 
mixed with a certain quantity of a mild oil, 
ſo that the mixture diſſolves in water, and 
forms a kind of animal emulſion ; if it be 
expoſed to heat, it becomes leſs ſolid than 
the white; when dried, it undergoes a 
kind of ſoftening, that ariſes from the diſ- 
engagement of its oil, which exudes from 
its ſurface in this ſtate ; the oil may be ob- 
tained by preſſure, and is found to be mild 
and infipid, and of a taſte and ſmell lightly 
empyreumatic. The yolk of egg, after the 
oil has been thus extracted, affords the ſame 
products by diſtillation as all other animal 
matters. Acids and ſpirit of wine coagulate 
: it ; 
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it; the mild oil it contains exhibits a 
ſtriking analogy between the eggs of animals 
and the- ſeeds of vegetables, fince. theſe laſt 
likewiſe contain an oil which is in the ſame 
manner united with mucilage, and reduced. 
to the emulſive ſtate. F 

Eggs are of great uſe as food; the differ- 
ent parts are uſed in pharmacy and in medi- 
eine; the calcined ſhell is uſed as an abſor- 
bent; the oil of egg is ſoftening, and is 
externally uſed in. burns, chaps, &c. ; yolk 
of egg renders oil ſoluble in water, and 
forms lohochs ; it is triturated with reſins, 
camphor, .&c. The white of egg is ſucceſs- 
fully uſed in pharmacy and confectionary, 
to clarify the juices of plants, wheys, ſyrups, 
and other fluids ; it is likewiſe applied on 
paintings, which it preſerves by forming a 
tranſparent varniſh on their ſurface. 

VI. Icthyocolla, or fiſh glue, is a ſub- 
ſtance partly gelatinous, and partly lym- 
phatic, which 1s prepared by rolling up the 
membranes that form the air bladder of 
the ſturgeon, and ſeveral other fiſhes, and 
is dried 1n the air, after it has been twiſted 
into the form of a ſhort cord as we receive 
it. This ſubſtance affords a viſcid jelly by 
ebullition in water; by maceration for a 
certain time in that fluid, it may be un- 
wrapped and extended into a kind of mem- 
brane, It is never brittle like the glaſs pro- 
perly fo called, but bends by virtue of its 

Vor. IV. D d fibrous 
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fibrous elaſtic texture. A kind of glue is 
likewiſe prepared by boiling the ſkin of the 
ſtomach and. inteſtines of fiſhes, but it has 
not the ſame. properties as iſinglaſs or fiſh- 
glue. Icthyocolla affords all the products 
of other animal ſubſtances ; it may be uſed 
in medicine as an emollient in diſorders of the 
throat, inteſtines, &c. ; but many other ye- 
getable ſubſtances which poſſeſs the ſame 
virtue, are commonly preferred. It is uſed 
in the arts to clarify liquors, wine, cof- 
fee, &c: ; it attracts and precipitates all the 
foreign ſubſtances which affect their tranſ- 
parency. 


S P.- 


Concerning the Product of Oviparous Qua- 
drupeds, Serpents, Inſects, and Worms, 
which are uſed in Medicine and the 
Arts. % 


THE turtle, the frog, the lizard, and 
| the viper, are uſed in medicine, de- 
coctions or ſoups being made with their fleſh 
and bones, to which peculiar virtues are at- 
tributed. It ſhould ſeem, in fact, that the 
zoophagous animals, whoſe humours are 
more attenuated than moſt quadrupeds; whole 
7 . | parts 
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parts in general have a ſtronger ſmell, and 


appear to contain more ſaline matter, ſince 


they afford a large quantity of volatile alkali, 
when diſtilled by a gentle heat, after tritu- 
ration with oil of tartar; it ſhould ſeem, I 
ſay, that theſe animals muſt poſſeſs ſtronger 
and more numerous virtues. Many phy- 
ſicians, however, call their virtues in queſ- 
tion, and claſs them with other animals. 
Notwithſtanding this opinion, it is ſtill 
cuſtomary to adminiſter decoctions or ſoups 
of turtle and frogs in diſorders attended 
with languor, conſumptions without appa- 
rent cauſe, or any ſtate of weakneſs which 
ſucceeds acute fevers; and it is often found 
that good effects follow. Theſe decoctions 
appear to be more nouriſhing, lighter, and 


at the ſame time poſſeſſed of a certain acti- 
vity, ſufficiently indicated by their ſtrong. 


{mell and peculiar taſte. Green lizards have 
been greatly recommended for ſome years 
paſt, in diſorders of the ſkin, cancers, &c. 

Vipers are conſidered as the moſt active; 
the ancients ſpoke highly of their virtues 
in diſorders of the ſkin, in thoſe of the 
breaſt, and in chronical diſorders, wherein 
the lymph is vitiated. We cannot avoid 
thinking that their decoctions muſt throw 
off the vicious matter through the pores 
of the ſkin, by virtue of their exalted ſpi- 
titus rector; their powder, and their vo- 
latile ſalt has nearly the ſame virtues; they 
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are ſtill adminiſtered in ſubſtance as food 
in the ſame diſorders, and with ſucceſs. 
The chemical analyſis of theſe animals by 
M. Thouvenel, afforded a jelly, more or leſs 
light, conſiſtent, or viſcid, an acute bitter 
and deliqueſcent extract, an albuminous 
concreſcible ſubſtance, an ammoniacal ſalt, 
and an oily ſubſtance of a peculiar taſte and 
ſmell, ſometimes ſoluble in ſpirit of wine, 
&c. | OT 
II. Cantharides, a remedy of ſo great 
importance by its corrofive and epiſpaſtic 
quality, conſiſt, according to M. Thou- 


venel, 1. Of a parenchyma, whoſe nature | 


he has not determined, and which amounts 
to half the weight of theſe dried inſects. 

2. Of three drachms in the ounce, of a 
reddiſh, very bitter extractive ſubſtance, 
which affords an acid by diſtillation. z. 
Of twelve grains per ounce of a yellow and 
wax-like matter, which produces the golden 
yellow colour of the cantharides ; this ſub- 
ſtance when diſtilled, affords a very pene- 
trating acid, and a concrete oil, reſembling 
wax ; water diſſolves the extract, the yel- 
low oil, and even a ſmall quantity of the 
green oil; but ether attacks only this laſt, 
and may be ſucceſsfully employed to ſepa- 
rate it from the others. The virtue of the 
cantharides depends on this kind of green 
wax. To obtain the latter, at the ſame time 
with the extractive ſubſtance, and to form in 
general 
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general a tincture well charged with theſe 
inſets, a mixture of equal parts of ſpirit 


of wine and water muſt be uſed, this mixed 


tincture being diſtilled affords a ſpirit of 
wine with a ſlight odour of cantharides, and 
the different ſubſtances, it held in ſolution, 
are ' ſeparated, one after the other, in pro- 

rtion as the evaporation goes forward. 

III. The acid of ants was obſerved by 
Tragus, Bauhine, and ſeveral other bota- 
niſts. We obſerve the flower of chicory to 
become very red in an ant heap. Samuel 
Fiſher, Etmuller, and Hoffman, have ſuc- 
ceſſively made experiments on this acid. 
Margraaf carefully examined it, and found 
that ants contain a peculiar acid, fat oil, 
and an extract. Meſſrs. Arvidſon and Oerne, 
have made the moſt complete ſeries of expe- 
riments on this acid. The acid of ants are 
obtained more eſpecially from the red ant, 
formica rufa, by diſtilling them in a retort, 
and by waſhing them in boiling water. This 
acid, when rectified, and rather concentrated, 
has a penetrating ſmell, and is corroſive; its 
taſte is agreeable when greatly diluted with 
water, and it has thence been propoſed to 
be uſed inſtead of vinegar; it quickly red- 
dens all blue vegetable colours, is decom- 
poſed by fire, which converts it into the 
cretaceous acid, and by the vitriolic and ni- 
trous acids which diſengage the ſame creta- 
ceous acid: it deprives the dephlogiſticated 
D d 3 muriatic 
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422 AN TS. 
muriatic acid of the baſe of air, and is ſtronger 
than the vitriolic, boraxic, cretaceous, ace- 
tous, and fuming nitrous acids. It forms 
a kind of ether with ſpirit of wine; the 
neutral ſalts it conſtitutes with alkaline baſes 
have been examined by Meflrs. Arvidſonand 
Oerne. The formicate of pot-aſh has been 
re by M. Theuvshef by ſpreading 
inen impregnated with pot-aſh on ant-hills 
uncovered ; the ants running over the cloth 
emitted their acids, and odorant principle of 
the ſame nature, which they exhaled in ſo 
great an abundance, as to ſaturate the fixed 
alkali ſpread on the cloth. The lixivium of 
theſe linens afforded, by evaporation, a neu- 
tral ſalt cryſtallized in flat parallelograms, 
and priſmatic columns which were not deli- 
ueſcent. 5 
Lime with this acid forms a cryſtallizable 
and ſoluble ſalt; in a word, the modern 
chemiſts conſider the acid of ants as a pe- 
culiar acid, ſui generis. 
Spirit of wine, digeſted on ants, extracts a 
ſmall quantity of eſſential oil, which with this 
fluid, forms the ſpirit of magnanimity of Hoff, 
man. If theſe inſects be boiled in water, and 
afterwards preſſed, a fat oil is afforded, a- 
mounting to about thirteen drachms in the 
pound; this oil is of a greeniſh yellow, con- 
eals at a much warmer temperature than oil 
of olives, and greatly reſembles wax. The 
water of the decoction affords a reddiſh 
brown extract by evaporation, which has a fe- 
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tid, acidulous, and caſeous ſmell, with a bit- 


ter, nauſeous, and acid taſte. This extract is 
ſeparated into two ſubſtances by the ſucceſſive 
application of water and ſpirit of wine: the 
parenchyma of ants deprived of theſe differ - 
ent ſubſtances amounts to three ounces two 
drachms in the pound. . 

IV. The millipedes, acelli, porcelli, oni- 


ſci, &c. preſented certain peculiar circum- 


ſtances in their analyſis made by M. Thou- 
venel. By diſtillation on the water-bath 
without addition, they afford an inſipid and 
alkaline phlegm, ſometimes efferveſcing with 
acids, and converting the ſyrup of violets to 
a green: in this operation they loſt five- 
eighths of their weight. By treatment with 
water and ſpirit of wine, they afterwards 


afforded two drachms of ſoluble matter, in 


the ounce; of which more than two-thirds 
were extractive matter, and the reſidue an 


oily or extractive ſubſtance. Theſe two 


matters were eaſily ſeparated by ether, 
which diſſolves the latter without touch- 
ing the extract; they differ from thoſe 
of cantharides and ants, in affording more 
concrete volatile alkali, and no acid in their 
diſtillation. M. Thouvenel obſerves, on this 
ſubject, that among inſets the millipedes 
appear to have the ſame relation to cantha- 
rides -and ants, which reptiles have with 

reſpect to quadrupeds. g 5 
The neutral ſalts contained in theſe in- 
ſects are very ſmall in quantity, and very 
d 4 difficult 
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difficult to be extracted. M. Thouvenel 
affirms, that the millipedes and earth- worms, 
lumbrici, conſtantly afforded him marine 
ſalt, with earthy baſes, and baſe of vegetable 
alkali; while in ants, and cantharides, theſe 
two baſes, the firſt of which always appeared 
to him the moſt abundant, are united with 
an acid, which has the character of the phoſ- 
| pony acid, It is neceſſary to be obſeryed 


ere, that this chemiſt in his Diſſertation, * 


has not deſcribed either the methods of ex- 
tracting theſe ſalts, nor the proceſſes he made 
uſe of to aſcertain their nature. 
Cantharides and millipedes are, only uſed 
in medicine; the latter appear to act as 
ſtimulants, and ſlight diuretics, and for 
this purpoſe they ought to be adminiſtered 
according to the experiments of M. Thou- 
venel, in a much more conſiderable doſe than 
is uſually preſcribed. The expreſſed fluid 
of forty or fifty living millipedes given in a 
mild drink, or mixed with the juice of cer- 
tain aperient plants, may be ſucceſsfully 
preſcribed in the jaundice, ſerous diſorders, 
coagulations of the milk, &c. As to the 
cantharides, it is one of the moſt powerful 
medicines we are in poſſeſſion of. M. Thou- 
venel tried on himſelf the effect of the green 
waxy matter, in which the virtue. of theſe 


inſects reſides ; when applied on the ſkin in 


the quantity of nine grains, it raiſed a bliſter 
fall of ſerous matter, in the ſame manner as 


the 
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the powder of cantharides; bat the moſt va- 
luable obſervations reſulting from his expe- 
riments.on this powerful remedy, relate to 
the ſpirituous tincture of cantharides. He 
uſed it with the greateſt ſucceſs externally, 
in a doſe of two drachms/to two ounces and 
an half, in rheumatic and ſciatic pains, and 
in the wandering gout; it heats the parts, 
accelerates the circulation, and excites eva- 
cuation by ſweat, urine, and ſtool, accordin 
to the parts on which it is applied. He 
likewiſe relates certain good effects ariſin 
from this tincture internally adminiſtered by 
foreign phyſicians, but young practitioners 
ought to be adviſed that the internal uſe of 
this medicine ſhould be very moderate, as it 
has been known to produce fluſhings on the 
kin, inflammations, ſweating of blood, and 
pains in the loins and bladder, dyſente- 
nes, &c. : js. 

V. Honey and wax, prepared by bees, 
ſeem to belong to the vegetable kingdom, 
ſince theſe inſects collect the firſt in the 
nectaria of the flowers, and the ſecond in the 
antheræ of their ſtamina ; nevertheleſs they 
have paſſed a peculiar: elaboration, and be- 
des, as they are obtained in conſequence of 
the labour of bees, their properties ought to 
de examined in the hiſtory of inſects. 
Honey is a ſubſtance perfectly reſembling 
accharine juices, which we have treated of 
under vegetables. It has a white or yellow- 
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iſh colour, a ſoft and grained conſiſtence, a 
faccharine and aromatic ſmell; by means of 
ſpirit of wine, and even by water, with pe- 
culiar management, a true ſugar is obtained; 
by diſtillation it affords an acid phlegm and 
an oil, and its coal is light and ſpongy like 
that of the mucilages of plants. The ni- 
trous acid extracts an acid intirely ſimilar to 
that of ſugar; it is very ſoluble in water, 
with which it forms a ſyrup, and like ſu. 
gar, paſſes to the ſpiritous fermentation ; it 
is an excellent food, and a ſoftening, and 
lightly aperient medicine; it is given diſ- 
ſolved in water, and mixed with vinegar, 
under the name of oximel. It is often com- 
bined with different acrid plants, as in the 
oxymel of ſquills, of colchicus ; it is the 
vehicle in many medicines which. bear its 
name, as the honey of roſes, water-lilly, 
mercurial honey, Ke. 

Wax is a concrete oily ſubſtance, ſimilar to 
ſolid fat oil, ſuch as the butter of cocoa, and 
ſtill more reſembling vegetable wax. Though 
it cannot be doubted that this ſubſtance is 
extracted from the ſtamina of flowers, it 1s 
nevertheleſs certain, that it receives a pecu- 
liar elaboration in the body of the animal; 
ſince, according to the trials of Reaumur, 
a flexible wax cannot be made with the 
powder of the antheræ. Wax which com- 
poſes the honey-combs is yellow, and of an 
inſipid taſte ; it is whitened by expoſure * 
| eng 
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the action of dew, and of the air. After it 
has been reduced into thin pieces, the aerated 
muriatic acid whitens it very quickly ; by a 
gentle heat it ſoftens, melts, and forms a 
tranſparent oily fluid, which becomes ſolid 
and opake by cooling; when ſtrongly heated 
with the contact of air, it takes fire as ſoon 
as it is volatilized ; and this is the effect pro- 
duced by the wick in candles. When diſ- 
tilled in a retort it affords an acid phlegm, 
of a ſtrong and penetrating ſmell ; an oil 
at firſt fluid, which afterwards fixes in the 
receiver, and has the conſiſtence of butter; 
and leaves only a very ſmall quantity of coal 
difficult to incinerate. Butter of wax being 
rectified a number of times, becomes fluid 
and volatile ; wax does not alter by expo- 
ſure to the air, except that it becomes co- 
loured at the end of a certain time. It diſ- 
ſolves in oil, to which it gives conſiſtence; 
when melted in theſe fluids in a mild heat, 
it forms medicaments, known by the name 
of cerates; ſpirit of wine does not act on wax; 
acids blacken it, alkalis combine with it, 
and convert it into ſoap. 

Wax is uſed in a great number of arts; 
in pharmacy it is uſed in the preparations 
of pomatums, unguents, and plaſters. 

VI. Silk worms contain, eſpecially when 
in the ſtate of chryſalis, an acid liquor in 
the reſervoir placed near the anus, M. 
Chauſſier, of the Academy of Dijon, ob- 

| tained 
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tained this acid by expreſſing the juice of 
the chryſalides in a cloth, and precipitating 
the mucilage by ſpirit of wine, and like- 
wiſe by infuſing the chryſalides in that li- 
quor. This acid is very penetrating, of a 
yellow amber colour, but its nature and 
combinations are not yet known. 

Many other inſects likewiſe contain acids; 
the large caterpillar of the willow emits a li- 
quor conſiderably acid, according to the re- 
mark of M. Bonnet. I have often obſerved 
the bupreſtes and ſtaphylini give a red colour 
to the blue paper with which boxes were 
lined, wherein they were put. M. Chauſſier 
has likewiſe obtained an acid from the graſs- 
hopper, the red bug, the lampyris, or ſhin- 
ing worm. 

Silk, which ſeems to be nothing but 
a kind of | Brag. matter dried, differs 
nevertheleſs from vegetable ſubſtances, 1. 
By the volatile alkali it affords in diſtillation. 
2. By the mephitis abtained from it, by 
means of the nitrous acid. 3. By the pecu- 
liar oil which this acid ſeparates in propor- 
tion as it converts it into ſaccharine acid, as 
M. Berthollet has ſhewn. It ſeems to be a 
compound of vegetable mucilage with a pe- 
culiar animal oil, which gives it flexibility, 
ductility, and elaſticity. | 
VII. The improper name of gum lac is 
given to a reſinous ſubſtance of a deep red, 


which is depoſited on the branches of * 
7 


by a kind of ant peculiar to the Eaſt-Indies. 
This ſubſtance appeared to Geoffray to be 


a kind of nidus, in which the ants depoſit 


their eggs. In fact, if ſtick- lac be broken, 
it is obſerved to be full of ſmall cavities, or 
regular cellules, in which ſmall oblong bo- 
dies are placed, which Geoffroy has confi- 
dered as the embryoes of ants. He thinks that 
the lac owes its colour to this animal ſub- 
ſtance; he regards the lac as a true wax, 
though its dryneſs, the aromatic odour it 
exhales in burning, and its ſolubility in ſpi- 
rit of wine, ſeem to indicate a reſemblance 
between it and reſins; by diſtillation it af- 
fords a kind of butter, according to the ſame 
author. It is diſtinguiſhed in commerce 
into ſtick-lac, ſeed-lac, and ſhell-lac. It is 
uſed in the Levant to dye cloths and ſkins. 
It is the baſis of ſealing wax; a tincture is 
made with it, together with the ſpirit of 
cochlearia; it enters into the troches of am- 
ber, dentrifrice powders, and opiates, odo- 
tous paſtills, &c. _ | | | 
VIII, Kermes, Cocus infectorius, was 
conſidered by the firſt naturaliſts as a tuber- 
cle and excreſcent of plants. The more ac- 
curate obſervations of ſubſequent times have 
ſhewn, that it is the female of an inſet ar- 
ranged among hemiptera by Geoffroy ; this 
female fixes itſelf among the leaves of the 
holm, where, after having been fecundated, 
it extends itſelf, dics, and ſoon loſes te ew. 
0 


\ 


1430 COCHINEAL. 


of an inſet; it has the appearance of a 
brown red cap, under which are incloſed a 
very great number of eggs. This cap was for- 
merly uſed in dying, but has been neglected 
fince the diſcovery of cochineal. Karine 
exhibits the ſame chemical properties as this 
laſt ſubſtance; it enters into the confectio 
alkermes. 

IX. Cochineal, like kermes, was long 
conſidered as a vegetable grain. Father Plu- 
mier is among the firſt who detected this 
error; it is, in fact, the female of an inſect 
which differs from the kermes in the circum- 
ſtance that it preſerves its form, though fixed 
on the plants. The cochineal uſed in dy- 
ing grows on the opuntia or Indian fig; 
it is collected in great quantities in South 
America. Geoffroy, who analyzed it, found 
it to contain the ſame principles as ker- 
mes ; he obtained the*volatile alkali from it, 
The form of this inſe& may be ſeen by ma- 
cerating it in water. Cochineal is uſed to 
make carmine, and in dying it produces ei- 
ther a crimſon or ſcarlet colour, according 
to the manner in which it is uſed. As it is 


an extractive colouring matter, it cannot be 


applied in ſubſtances intended to be dyed, 
but by the help of a corroſive. It readily 
adheres to wool, and tinges it of a ſcarlet 
colour, by means of the ſolution of tin in 
aqua regia, which decompoſes the colouring 
extract, and ſingularly enlivens the 3 

he 
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The method of giving this beautiful colour 
to filk was not known before the time of 
Macquer ; this celebrated chemiſt diſcovered 
that ſilk may be dyed, if previouſly impreg- 
nated with the ſolution of tin, before it is 
plunged in the bath of cochineal, inſtead of 
mixing the folution in the bath, as 1s done 
with wool. _ | | | 
X. The ſtrong concretions falſely called 
crabs eyes, lapides cancrorum, are found 
Ii the number of two in the internal and 
- MW interior parts of the ſtomach of theſe in- 
- Wits ; they are round, convex on one fide, 
1 {W concave on the other, and placed in the ani- 
nal between the two membranes of the ven- 
tricle. As they are not found, but at the 
time in which the crabs change their cover- 
ing and their ſtomach; and as they diſappear 
gradually in proportion as the new covering 
becomes hard, it is thought, with great 
probability, that they ſerve to re-produce 
the calcareous ſubſtance, which conſtitutes 
the baſis of their ſhells. _ | 
Theſe ſtones have no taſte ; they contain 
iz Me {mall quantity of gelatinous matter; they 
pelle prepared by repeated waſhing and grind- 
ed, Iing on a ſtone with a ſmall quantity of water 
ny reduce them into a ſoft paſte, which is 
let noulded into lozenges and dried; the water 
in Nearrying off the animal jelly contained in 
ing theſe ſtones; the reſidue is mere earthy mat- 
ge. er. When prepared in this manner, they 
make 
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make a'ſtrong efferveſcence with all acids, 
and are abſolutely of the ſame nature as 
chalk ; they have, therefore, no other vir- 
tue than that of abſorbing acidities in the 
firſt paſſages; and the opinions in conſe- 
quence of which animal ſubſtances in gene- 
ral have been placed in the rank of aperient, 
diuretic, and even cordial remedies, are very 
far from being well founded. 

XI. The ſame obſervation likewiſe applies 
to coral, which is a calcareous white earth, 
or roſe-coloured ramification, forming the 
baſis of the habitation of the ſea polypi. 
Preparations of theſe are made in the ſame 
manner as crabs eyes, and it is of the 
ſame calcareous nature as that ſubſtance; it 
enters into the confectio alkermes, pulvis 
gutteti, amber ches, &c. Numberlel; 
virtues have been/ attributed to it, but it 
o othet than that of a mere ab- 
ſorbent, unleſs it be combined with acids; 
this, as well as crabs eyes, is often in the 
ſtate of a neutral ſalt, combined with vine- 
gar or lemon juice, as an. aſperient diure- 
tic, & 

XII. The coralline, called ſea- moſs, is, 
as we have obſerved, a peculiar habita- 
tion of polypi. It affords the ſame princi- 

les in the retort as animal ſubſtances, and 
as a ſalt, bitter, and diſagreeable taſte ; it 
is ſucceſsfully uſed as a vermifuge, with 
which intention it is preſcribed in powder, 
11 


ö mo on mow 


PUTREFACTION: 433 


in the doſe of twenty-four grains for infants, 
to that of two drachms or more for adults. 
It is made into an anthelminthic ſyrup, and 
enters into vermifuge powders. This com- 
mon coralline muſt not be confounded with 
the ſubſtance at preſent called coralline of 
Corſica, or helminto-corton : this laſt is a 
regetable, a kind of fucus, which has the 
property of forming a jelly with hot water. 


CH A. F. XN; 
Concerning the Putrefaction of Animal Subs 


ſtances, 

TH OUGH vegetable ſubſtances are ſuſ- 

ceptible of decompoſition, and intire 
deſtruction, by the putrid fermentation, they 
are nevertheleſs in general far from being as 
capable of entering into this ſtate of inteſtine 
motion as animal matters; the putrefaction 
of theſe laſt is much more rapid and its phe- 
nomena are different : all the fluids and ſoft 
parts of animals are alike capable of under- 
going this proceſs, while many vegetable mat- 
ters ſeem exempted from it, or at leaſt are not 
changed by it but ſlowly, and with great dif- 
ticulty, 5 
The putrefaction of animals, which we 
cannot but conſider, with Boerhaave, as a 
Vor. IV. E e true 
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true fermentation, is one of the moſt. impor. 
tant, and at the ſame time the moſt difficult 
to be known; all the labours of the philo- 
ſophical world, ſince the time of Lord Chan- 
cellor Bacon, who was well aware of the 
importance of inquiries into this ſubject, 
have ſerved only to clear up a few circum- 
ſtances, and to exhibit the general pheno- 
mena of putrefying ſubſtances. Beccher, 
Hales, Stahl, Pringle, Macbride, Geber, 
Baume, the valuable author of the Eſſays 
on Putrefaction, and thoſe of the D iſſerta- 
tions on Antiſeptics, which were crowned 
in 1767 by the Academy of Dijon, have ob- 
ſerved, and carefully deſcribed the facts 
which accompany the putrid change in bo- 
dies: but we ſhall ſee, in the following 
pages, that a great number of experiments 
remains to be made, before we can eſteem 
ourſelves acquainted with the whole of the 
phenomena of this natural operation. | 
Every fluid or ſoft animal ſubſtance, ex- 
poſed to a moderate temperature, of ſixty-five 
degrees or more, paſſes with more or leſs ra- 
pidity through the following changes. Its 
colour becomes paler, and its conſiſtence 
diminiſhes ; if it be a ſolid part, ſuch as 
fleſh, it ſoftens, and a, ſerous matter ſweats 
out, whoſe, colour quickly changes; its tex- 
ture becomes relaxed, and its organization 
deſtroyed; its ſmell becomes faint, and diſ- 
agreeable ; the ſubſtance gradually — 
. | own, 
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down, and is diminiſhed in bulk; its ſmell 
becomes ſtronger, and alkaline. If the ſub- 
ject be contained in a cloſe veſſel, the pro- 
greſs of putrefaction, at this ſtage, ſeems to 
lacken ; no other ſmell but that of a pun- 
gent alkali is perceived; the matter effer- 
reſces with acids, and converts ſyrup: of 
violets to a green. But if the communica- 
tion with the air be admitted, the urinous 
exhalation is diffipated, and a peculiar putrid 
imell is ſpread around, with a kind of impetuo- 
fity;—a ſmell of the moſt inſupportable kind, 
which lafts a long time, and pervades every 
place, affecting the bodies of living animals, 
after the manner of a ferment, capable of 
altering the fluids : this ſmell is corrected, 
and as it were confined by the volatile alkali. 
When the latter is volatilized, the putre- 
factive proceſs becomes active a ſecond time, 
and the ſubſtance ſuddenly ſwells up, be- 
comes filled with bubbles of air, and ſoon 


after ſubſides again. Its colour changes, the 
ca brous texture of the fleth being then ſcarce- 
1 ly diſtinguiſhable; and the whole is changed 

into a ſoft, brown, or greeniſh matter, of 
we conſiſtence of a poultice, whoſe ſmell is 
ag taint, nauſeous, and very active on the bo- 
a dies of animals. The odorant principle gra- 


dually loſes its force; the fluid portion of 
16 the fleſh aſſumes a kind of conſiſtence, its 
ks colour becomes deeper, and it is finally re- 
* | Ee 2 duced 
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duced into a friable matter, rather deliqueſ- 
cent, which being rubbed between the Hin- 
gers, breaks into a coarſe powder, like earth, 
This is the laſt ſtate obſerved in the putre- 
faction of animal ſubſtances ; they F not 
arrive at this term but at the end of a con- 
ſiderable time. Eighteen months, two, and 
even three years, are ſcarcely ſufficient for 
the deſtruction of the whole body of animals 
expoſed to the air; and the time neceſſary 
for the total deſtruction of bodies buried in 
the earth has not yet been eſtimated. Not 
to mention bodies which in certain ſoils are 
dried, and remain unchangeable; many facts 
prove, that human bodies, buried in great 
numbers in a moiſt ſoil, are not deſtroyed 
even at the end of thirty years. 

From this outline it follows, 1. That the 
conditions proper to develope and maintain 
the putrefaction of animal ſubſtances, are 
the contact of air, heat, moiſture, and re- 
poſe. 2. That the volatile alkali is the pro- 
duct of putrefaction, formed during that 

roceſs, you it did not exiſt as ſuch in the 
animal ſubſtances before the commencement 
of that inteſtine motion. 3. That putre- 
faction, effected by the inteſtine motion, pro- 

r to organized matters, may be compared 
to the action of fire, as Mr. Goddard has re- 
marked, and may be conſidered as ſpontaneous 
decompoſition, as M. Baume thinks, from 


which 
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which it differs only in its ſlowneſs. 4. That 
in this natural operation, the proximate prin- 
ciples of animals re-a& on each other, by 
the aſſiſtance of water and of heat, by means 
of which the motion commenced ; that the' 
volatile matters thus formed, become gra-' 
dually diffipated in the order of their vola- 
tility, and that nothing remains after the 
putrefaction, but an inſipid, and as it were 
earthy ſubſtance. 5, and laſtly, That the 
putrid exhalation, which is ſo well diſtin- 
guiſhed by the nerves of ſmell, and whoſe 
action is fo powerful on the animal eco- 
nomy, may be conſidered as one of the 
principal products of putrefaction, as it is 
peculiar to this operation, and is not obſerv- 
ed in any other natural phenomena; and be- 
cauſe it appears capable of developing the 
putrefactive motion in all the animal ſub- 
ſtances which are expoſed to its action. As 
to the nature of this fugacious odorant ſub- 
ſtance, we muſt obſerve, that it is more par- 
ticularly with reſpe& to this that inquiries 
are very little advanced, though they highly 
deſerve to be followed. We only know, that 
it is extremely volatile, attenuated, and pe- 
netrating ; that pure air, water in large quan- 
tities, and acid gaſes, are capable of mode- 
rating its effects. Though it ought not to be 
confounded with the cretaceous acid, or fixed 
ar, which is diſengaged in large quantities 
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from putrefying bodies, and to whoſe diſ- 
engagement Macbride intirely attributed the 
cauſe of this natural phenomenon; and 
though we are by no means warranted in 
comparing it, either to the inflammable gas 
diſengaged from putreſcent bodies, nor with 
the luminous matter, which ſhines at the 
ſurface of putrid animal fibres, converting 
them into a kind of phoſphorus ; yet it muſt 
be allowed, that theſe ſubſtances have very 
evident relations with each other, ſince it 
always accompanies them, is equally vola- 
tile and attenuating, and acts with equal 
energy on the organs of animals. Four de- 
grees or ſtages of the putrid of fermentation 
may be diſtinguiſhed, according to M. Boiſſieu. 
The firſt, which this phyſician calls a ten- 
dency to putrefaction, conſiſts in an altera- 
tion, not conſiderable, which appears by a 
faint or ſlight ſmell, and a ſoftening of the 
ſubſtance. 12:2 an 
The ſecond degree, or commencement of 
putrefaction, is ſometimes indicated by marks 
of acidity : the ſubſtances which undergo 
this, loſe weight, become fetid and ſoft, and 
a ſerous matter exudes, if they be in cloſe 
veſſels; or they become dry, and of a dark 
colour, if expoſed to the air. 
In the third degree, or advanced ſtage of 
putrefaction, the putreſcent matters emit an 
alkaline ſmell, mixed with the putrid and 
| nauſeous 
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nauſeous ſmell ; they fall into diſſolution, 
their colour changes more and more, and 
they loſe at the ſame time both weight and 
bulk. n 4 
Laſtly, the fourth degree, or that of com- 
plete putrefaction, is known by the volatile 
alkali being intirely and completely diſſi pat- 
ed; the fetid ſmell loſes its force, the vo- 
lume and weight of the putrefied ſubſtance 
are confiderably diminifhed, a gelatinous 
mucus is ſeparated, they dry by degrees, 
and are at length reduced to a friable and 
iner? . 
Such are the general phenomena obſerved 
in the putrefaction of animal ſubſtances, but 
they are far from being the ſame in all mat- 
ters which putrefy. There is a great diffe- 
rence between the pu trefaction of the parts of 
living animals, and that of their dead organs. 
The motion which exiſts in the former, ſin- 
gularly modifies the phenomena of this altera- 
tion; and phyſicians have frequent opportuni- 
ties of obſerving the difference between theſe 
two ſtates, with reſpect to putrefaction. Be- 
ſides this, every humour, and every ſolid 
part, ſeparated from a dead animal, has like- 
wiſe its peculiar manner of putrefying. The 
muſcular, membranous, or parenchymatous 
texture of the organs ; the oily, mucilagi- 
lous, or lymphatic nature of the humouts, 
their conſiſtence, their ſtate with teſpe& to 
Ee 4 that 
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greatly influence the putrefactive motion, 
and modify it in a thouſand manners, per- 
haps impoſſible to be eſtimated. And how 
greatly will the difficulty of the ſubject be 
increaſed, if we add to this enumeration, 
the ſtate of the air, its temperature, elaſti- 
city, weight, dryneſs, or maiſture; the ex- 
poſition of the putrefying ſubſtance in va- 
rious places, and even the form of the veſſels 
which contain it; all theſe circumſtances 
being capable of varying the phenomena? 
It muſt therefore be allowed, that the hiſ- 
tory of animal putrefaction is ſcarcely be- 
gun, and that it demands an immenſe ſeries 
of inquiries and experiments. 

The phenomena hitherto obſerved ſhew, 
that water is the cauſe of putrefaction; it is 
moſt probable that this fluid is decompoſed, 
that its oxyginous principle ſeizes the mephi- 
tis of the animal ſubſtances, and contributes to 
the formation of the nitrous acid, ſo frequent- 
ly found in animal matters ; and that the in- 
Hamma gas of the water, united to a por- 
tion of the ſame mephitis, which abounds 
in theſe ſubſtances, produces the volatile al- 
kali that flies off. The oily principle is 
preſerved for the longeſt time; the KG. 
ous phoſphat, and the phoſphat of ſoda, 
united to a portion of the carbonaceous 
Principle, and perhaps with a ſmall quan- 
tity 
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tity of the fat matter, ſeem to conſtitute the 
apparently earthy reſidue of putrefied animal 
matters. | 

Theſe general data are ſufficient to ſhew, 
that putrefaction ſeparates and volatilizes the 
principles of animal matters; that nature 
reduces them, by the flow decompoſition of 
dead animals, to the moſt fimple ſubſtances, 
deſtined to enter into new combinations ; 
and that it is in this manner that the pur- 
poſes of the general ſyſtem are accompliſhed, 
by the continual change of the form and na- 
ture of bodies, which paſs without inter- 
miſſion from one kingdom to another. 
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Gas, pure or aqueous inflammable, Li. II, 
354. 

Gaſtric juice, IV. 334—337- 

Generation of vegetables, IV. 14. Of ani- 
mals, 269. 

Geoffroy, IV. 252. 

Glaſs tube, blackened by inflammable gas, 
III. 210. 

Glaſs of phoſphorus, IV. 385. 

Glauber's ſalt, II. * 

Glue, IV. 392. 

Glutinous part of wheat, IV. 99. of ani- 


mals, 2 ; 
Gold in leaf 3 is tranſparent, IT. 401. Other 
properties, III. 355—383. 
Gouan, M. his icthyolacic ſyſtem, IV. 245. 
Goulard's extract of Saturn, IV. 208. 
Greeks, chemiſtry of, 26. 
Guiacum, gum, IV. 81. 
Gum, IV. 43. | 
Gum-ammoniac, IV. 86. 
Gum, elaſtic, IV. 87, 
Gum-elemi, IV. 80. 
Gum guttæ, IV. 84. 
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in 


. Gum-lac, IV. 


Heat, xxiv. et ſeq. Ixv. et ſo 168. et 
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Gum-reſins, IV. 18—82. 
Gunpowder, II. 382-386. g. 
Gypſum. See Vitriol of Lime. 
H. b fi = OF 7h . | 
Hales, xlii. | | 
Halle, M. his obſervations « on | the (pram. 
neous changes of urine, IV. 3 IF | 
Hardneſs, a character of ſtones, 228. 


Hartſhorn, IV. 411. Spirit, i ol 
of, 412. 


"ſeq. : 142. et ſeq.” Ir. 
Hellot firſt — >, the ſalt of urine, IV. 

358. His deſcription of the methvd of 

making phoſphorus,\ 371. 3 6 
Hematites, III. 220. 
Hemiptera, IV. 254. 
Hempſeed oil, IV. 56. | 
Hepar, II. 354. 2A of 14 „2 2 
Hepatic ore of copper, . 13 
Hermſtadt, his W on milk, 1y. 

10. of 

HoffHan's whey, IV.. 301. I tl 
Honey, IV. 425. | 
Human fat, IV. 319. 
Hymenoptera, IV. 5 2 . % nnen 
en 1. 19. hy: OY 
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N 3 
Japan earth, IV. 23. 205 
Ice, 187. 

Icthyocolla, IV. 417. 

Icthyology, IV. 241. 


Jelly, IV. 393. 


Jet, III. * 
Indigo, IV. us: 

Inflammation of iron and ſulphur, 11 195 5. 
Fares 161. 
ngenhouſz on vegetables, IV. 11. 71. 
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— ound in am II. 41 6 
Iron, xlvii. III. 216---294. BOM. 
| 134. In blood, 297. 

Irritability, IV. 272. 
Ifinglaſs, IV. 417. 


| Juices of plants, IV. 16. 


K. 
Kermes, mineral, II. 4 45. the inſeQ, Iv. 429. 
Keyſer's pills, IV. 216. 


- Kirwan, Mr. his claſſification of carths and 


ſtones, 331—34 
Klein, IV. 5.1 


L. 


Labdanum, IV. 91. 
Lac virginale, IV. 75: 


Lamp- black, IV. 12 


Lapis calaminaris, III. 69. 
Lapis infernalis, III. 340. 


Lavoiſier, 
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nitrous 9 mercury, II 
Lead, III. 186378. | 
Leaves of b ON. 
Light, xxiv. 
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Lime, 375. II. 201. 
Linnæus, his divifion of the mammalia, IV. 
228. Of birds, 235. Of e 257 
e 05 21. in. : 
Liquor of L1 12 1. Ups 
Lixiviation, "ag che | eue 3 
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Luna cornea, 348. doe. 0 15 

Lunar nitre, nr. 445. 5 

Magneſia, 371. ft. 219. 

dite, N 2 205. Nitre 210. 
Marine ſalt, 214. E 210. 8 

Magnetiſm, III. 217. * 0 * 

Malachite, III. 296. 

Malleability, II. 402. js 

Manganeſe, III. 22=—=32- 

Maniac, IV. 955 | wy 

Manna, IV. 42. | | 

Marble, II. 18 

Margraaf's wal of making phoſphor 
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Millipedes, Mes 

Mindererus, 1 $1 g lo ꝛ0u pie! 
Mineralogy, 221. jos * 
Mineral piteh, III. 44 
Mineral 2 dien e III. 443. IO, 


10136 wvizil 
non: Ac 


different claſſes, Satin 
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Mucilage of flour, IV. 16g. : 75 
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Mountain green, III. 290.1 dae ” 


Mucilaginous, Naeh 1 
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Muſcles of. animals, IV. 394. dj 
Muſk, IV. 411. . eie N Hor oY vii) 


Myrrh, IV. 85. 4 
Mapei III. 4485 et t ſeq. EN, 1 14d 
Naſal mucus, IV. 339. 5150 


Natrum. See cretaceous oda. to 


Neuropteta, IV. 255. | 0 


Neutral ſalts, Ixæxii, II. 56. 
Nickel, III. 11—22. ; tc 
Nitre, II. 72 — 88. earn 88. 
Ammoniacal, 134. Calcareoys, 162 
167. Magneſian, 210. Argillaceous, 
246. Barytic, 258. Nelles See 
the ſeveral metals 
Nitrous acid. See acid nitrous, _ 
Northauſen, "FOX oil * vil of, II. 
2 
Nut-oll, IV. 56. 
. IV. 268. 
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Oils, IV. 47. „ 

Ointment, mercurial, IV. 323. 

Olibanum IV. 2. 

Opacity of metals, II. 4er 0 

Opium, IV. 19. 1% 

Ores, aſſaying of, II. 410; et a. 
the reſpective metals 

Ornithology, IV. 234. 


Orpiment, 
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Orpiment, II. 436. 
Oxyginous principle, xv. LY 
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Pallas, Dr. diſcovers native iron, III. 218. 

Paſcal, 169. 984 

Petroleum, III. 43943. 13 

Philoſophical oil, iv. 49. 55% | 

Phlogiſton, 1, et ſeq. H. 390. ges all 

Combuſtion and Calcinatioti, 

Phoſphorus, IV. 369—382. 402. 

Phoſphoric acid. See Acid Phoſphorie 

Pitch, IV. 79. 

Pit-coal. See Coal. 

Plants and animals contain leba, 11. 218 

Plaſter-ſtone, or plaſter of Paris. See Vit. 

of Lime. 

Platina, III. 484—407. 

Plumbago, II. 391399: 

Ponderous earth, 

Ponderous ſpar, 1 250. 

Pot-aſh, IV. 130. See Alkali Vegetable. 

Potatoes, IV. 94. 

Pott, 214- 

Pottery, glazed by falt, II. 1. 

Precipitate per ſe, mercurial; III. 111. | 

Precipitation, 71>. .. 

Prieſtley, Dr. xxxv111. 177. 3 120 

Principles, 88. et ſeq. | 0 

Proof liquor, IV. 109. 1 3004 
Prouſt 
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Prouſt, his experiments on the reſidue af - 
ter the diſtillation of 3 IV. 
60. 
Pruffian blue, III. 255. 
g J Purple precipitate of Caſſius, III. 350. | 
„ putrid fermentation, IV. 217. Of vege⸗ 
tables, 220. Of animals, 433. 


Pyrites, II. 357 


7. III. 222. 
r 


241—244. iv. . 204, 205. 
2 | 
Quadrupeds, IV. 224, et ſeq. 


Rancidity corrected, IV. 320. | 
Rape, dil of, IV. 56. 
Ray, John, 177. 
Realgar, II. 436. 
Rectification, 160. 
Reduction, or revivification 1 $ . by: phoſ- 
phorus, IV. 381. 
Rennet, IV. 302 
Reſins, IV. 7 —82. 
| * 182. IV. 261. 
0 R | 
Rock S tal. fuſed, 217. 
Root of vegetables; TE; 23; is} 9412: 
Roſe- coloured precipitate of urine; IV. 3 52. 
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Saccharine matter. See Sugar. Ode 
Saffron of Mars, III. Belt 2819-1 
Sago, TV. . 96. 10 Di n piqny 
Salep, or” Salop, IV. | 96... aa gt bias 
Saline ſubſtances; 351366. General Facts 
reſpecting them; II. 2782 2 IE 
properties conſidered 2 length, 289 
308. Their elective attractions, * — 
h 24. 5 
Saliva, IV. 333. 
Salino- terreſtrial ſubſtances, 367, et ſeg. 
Sal- ammoniac, II. 137—146. 3 146. 
Sparry, 147. Cretaceous, 148---153. 
Salt of Seignette, IV. 186. 
Salt of Sylvius, II. 90-94. 
Salt, common or marine, II. 95. al 
ous, 167—172. Np OVENS! = u. 
rytic, 258. fr 
Salt, volatile of amber, III. Finn 8 
Sandarack, gum, IV. 81. 
Sap. IV. 8. - | 
Scammony, IV. 83. 
Scheele, xxxix, &c. wt a0 
Schwediawen, Dr. his reſearches: concerning 
ambergtis, III. 436. . 
Secretion, IV. 261. * 
Sedative ſalt. See acid of borax. 10 70 
Seeds, IV. 4 * 0 123 v3; 
Selenite. See vitriol of lim. 
Seminal matter, IV, 340. 
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Senfibility, 


ing 


lity, 


Senfibility, IV. 27. 

Serum, IV. 293. Lt 

Serpents, IV. 239. ys 

Siderite, III. 226. 

Siliceous earth. See earth. 

Silk-worms, IV. 34444. 2 

Silver, III. 326— 355. VT 

Soaps, metallic, IV. 54. Starkey's,-78. os 
mon, 320. acid, 320% II Him 

Soda. See alkali hinerat, d VL 236-1 

Soluble tartar,” IV..18 5. et beg. uin nn! 

Sorrel, ſalt of, IV. 26. 10118371 

Sparry tartar, II. ap beds, 118. - Anon 
173. Clay, 247-155 VI rotors? 

Spar, ponderous, II. 250. „n Hort 

Spermaceti, IV. 41. 

Spirit, ardent.” See. abdent Girie, benni! 

Spirit of nitre. See acid nitrous. 

Spirit of ſalt. See acid marine. 

Spiritus rector, IV. 66—73. 

Starch, IV. 97. 1j] 

D 251 21 Morin r 

Stem of vegetables, IV. BY | Rur 

Stigmata, IV. 264. N 

Stomachs of animals, IV. 266. 

Stones, 225. 1 it 

Storax, IV. 76. | ; 

Straſburg turpentine, IV. 79. 

Sublimate, corroſive, III. 
ſweet, 143. 

Sugar, IV. 31—43. of milk, 306. 7 

Sugar cane, IV. 31 


131, Set ſeq. 


Sulphur, 
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Sulphur, II. 354—391. 
Sweat, IV. 338. 
Syntheſis, 5—7. 


Teſt for . III. 310. 

Tetraptera, IV. 254. 

Thouvenel, on the fleſh of animals, . 395. 

Tin, IS I 7 Hl. ab. 85 

Tinn Iron, co 9 22. 

Tolu, balſam of, IV. ns ; 

Tombac, III. 320. 

Torricellius, 168. | 

Tragacanth, gum, IV. 44. 

Trudaine, Mr. his lens, III. ; 59. 

Tſirnhauſſen, the effect of his leas on gold, 
III. 

Tungſten, 11. 269277. 

Turbith mineral, III. 117. 

Turquois ſtone, III. 298. 

Tutenag, III. 76. 
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Urine, IV. 342——3 53. 
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Varniſhes, IV. * 

Vapour of water, 195. 

Vegetables, IV. 1, et g. 

Vegetable alkali. See Cretanepus tartar. ? 

Veins metallic, II. 48. , » 

Venice turpentine, IV. 77. | 

Verdigris, IV. 209. 

Veſſels of tin, an inquiry into their 4 
ſomeneſs, III. NN 
preparations, cloſed by an OY of 
tin, 190. > vi 

Veſſels, 153. Wo); vegetables, IV. ” Oi 

Vinegar, IV. 200. Concentrated by froſt, 
201. Radical, 211, er with 
milk, 3035. iD 

Vipers, IV. 419. 

Vitrification, 155. Of Gold, III. 360. 

Vitriolated tartar, II. 60—67. 

Vitriol of lime, II. 153—162. 

Vitriol, oil of. See acid, 'vitriolic. 

Volatile alkali. See alkali, volatile. 

Volatility, 145, et ſeq. 
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Wallerius, 214. | 


Water, ite formation, . &e. 
Ixix. 184, et ſeq. II. 346, decom- 


poſed by iron. III. 240. See mine- 


Wax, 


464 INDEX: 


Wax, produced from oils, IV. 49. Vege- 

table, 57. Of the ears, 3 39. Bees, 

426. 5 | 

Wedgwood, 152. 163. VI v9 

Welding, a property common to 'platina as 

Well as iron, III. 403. 79 

Whey, IV. 30'222 

White parts * vegetables, IV. 392. 

White of eggs, of the ſame nature as ſerum, 
IV. 415. 7 

Wine, IV. 140. 

Wolfram, II. 276, 277. mT. 224. 

Wood, IV. 3. $9" 1 

Wool, affords a large quantity. of Gee 
acid, IV. Ty Takes the” beſt dye, | 

108. l 

Worms, Iv. 2 56. | 

Woulfe, his apparatus ne ane, II. 
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Volk of foe, TV. - 416. 171 FAN 
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Zaffre, II. 455. 

Zoology, IV. 226. 

Zink, III. 67.—94. 324. 
Zwelfer's ne OY _ 182. 22. 
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The Tables to this Work, from I. to 
VIII. are to be placed at the End of this 
Volume, after the Index. 
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Table II. 


Quadrupeds, divided according 7 


— 


UDRUPEDS, . 


| 5 Without teeth 


Wich teeth. 


Ox ps. 3 0 
| EN" ITN 5 5 

; — — — —ů— 3 — — — — 
Grinders and canine teeth only — — 

| | 
| IV. =_ Ruminant, ung} 
Inciſive teeth in the lower jaw only. Ruminant, with _ 
| To cloven feet; eight 

L inciſive teeth, Bra 
| No 
VII. The Hoof cloven — 
Ungulated feet VIII. Three ungulated toes on e- 
| _ : Four ungulated toes befo! 
| XI, Four ungulated toes on eac 
ſs 

1 Ungulated feet, . | : 
= two incifive Without canine teeth \ 

teeth in each XII. | | 
| : Jaw. | 
< I 0 


L With canine teeth 


E 
Four incifive teeth 2 XIII. 


| in eachjaw 9 
Inciſive teeth in r 1 incifive . | 
. \ in the upper, : an CN” > RN 
; . ſix in the lower jaw. 
Six inciſive teeth in 
the upper, and four 8 
in the lower | Jaw, 
dect x. The toes ſeparate from 
2 5 XVI. | each other, 
ne toes joined togeth: 
Six inciſive teeth in 
the upper, and eight © XVII. — 
in the lower jaw. 
Ten inciſie teeth in 
the upper, and eight C XVIII. — — 
. U in the lower jaw. 


1 


— 


g to the Syſtem of BRAISSON. 


N 1 0 Ni 


__—_—— 


GENERA. 


0 ; EE 1 2 
— — v2 
—ů _— 1 1 —_ n * 
3 3 Two long tuſks and a trunk ——— —_ Elephant . . Elephas, 


| Two long tuſks, no trunk — — Seca Cow .. . . . Odobenus, 
t, ungulated ; fir inciſive teeth 


| — Camel . . .Camelus, 
Turned F Fore legs longer than hinder legs — Camelopardalis . .Giraffa. 
Simple ] upwards. I The legs of equal lengths — Goat. Hircus. 
1 horns, } Turned back — — — ——— Sheer. Aris. 
Turned ſide ways : — Ox ", 3 IB oY Sp oe „Bat. 
Branched horns : — — — — Stag 29 » © „ „„ + # „ Cerwaus, 4 
No horns — — —— — Muck. . ö .Tragulus: 
— f — . — — Horſe F « Equus. 
—— — — —— Hog . 2 * + „ £2 
es on each foot, 3 5 2 | W u omg 66M ee 
5 wo inciſive teeth in each jaw, iver Hog. . » Hydrocherus. 
es before, three behind, Ten inciſive teeth in each 10 — Tapir D SS 
s on each foot _ — — U — River Horſe . . . Hippopetamus. 
\ Spines on the body — -- Porcupine. » Hy/trix. 
Tail flat and ſcaly — Beaver * © © + * # Ns. =: 
5 Long ears —— Hare . * + Lepus 
eth Without ſpines Short tail E . Coney .. . . . » « Cuniculas, 
| 1 Flat — U — Squirrel . . cr, | 
| 8a I Round comme Dormouſe . . . . Gli. 
L Naked tail — — Rat. M. 
| Without ſpines on the body mmm Shrew Mouſe . . . Mu/aranexs, | 
if 1: 22 | With ſpines — Hedge Hog. . Erinaceus, 
Separate toes Monkey , ., . + « Sincia. 
OR. 9 57 17e joined by a membrane ſo as to form wings Pterepus, 


Maucauco . « Profimia. 


Separate toes 
The fore toe joined ſo as to form wings Bats <-> > + 8 
— — — — — — Seal . « Phaca. 
Four toes on the fore, and five on the hinder feet — Hyæ na. . « Hyena. 
. Five toes on the fore, and four on the hinder feet — „ dee, 
rate from So. Firſt toe remote from the other, Wee zel . . Muftela, | 
er. Five foes on en, Firſt toe near the other Badger « « Meies. | 


Feet which reſt on the heel in walking Bear ei. 
| Hooked claws which may be drawn back and concegled „„ 
together by a membrane Otter Tura. 


3 - LEE RS. 


Opoſſum . + + + 0 » Philander. 


| Table III. The Ornithologie 8 


— 
2 On 3 [- 
| . 
| 
II. 
| | III 
IV. 
| 
Three toes before and one behind, — — 4 v. 
1 
| VI. 
Four __ all 
| ſeparate from , 
each other, 4 VII. 
. quite to their 
thered A low baſe. 
as the calcane- f VIII. 
neum, or bone | 
which ſuſtains | | 
the toes, 
| | 
| | . 
| 
[ 
X. 
Either 
; CLOVEN FOOTED Fþ 2 
t that is, they have | x 
| the toes naked, 5 | 
4 | and apart from | XII 
} each other. | | XII. 
| 
2 Two toes before and two behind — — — XIII. 
' | 
| * 
| 
] BIRDS } | | THE: - 
N SOLE | The middle toe united with the exterior, for the ſpace of three phalan- 
ges, and with the interior for the ſpace of one phalanx ; four toes ; XIV. 
three before, one behind. 
| 3 
| Wings too ſmall for flight — — = — — — — — XY, 
| 
| Three toes only, all before, — — — — XVI 
The lower |. xx: 
| part of the legs J yang g f 
| . enough for #4 
| without fea- } flich 
chers. | _— 
1 | | 
28 | Three toes babes: and one behind, — — XVI 
| | 
| Z 
| — 
, The membranes of the feet divided. Four toes ; three before and one behind, which XV! 
are divided, and have membranous edges. 
The membranes partly divided; the toes joined together near their baſe; the legs : xIx 
placed behind near the anus. N 
{ The legs placed Three toes before, connected by a membrane; — 1 xx. 
behind near the toe behind. 
anus. 
Three toes before, connected by a membrane; one XX] 
Fs | ſeparate toe behind. 
WeB-FOOTED ; [ Without a poſterior toe. — XXI 
that 1s, they have 
| 3 oy oa 
with membranes. 6 
| Th . The three ante- A fourth toe Indented beak XX 
| | e membra- rior toes con- behind, ſe- 
| nes entire. 8 . | neted by a| paratefrom 
=o 2 yi membrane. the others. 
h 7 | ſhorter than it. 0 Beak not indented XX 
t | 
| | p 
| 4 | 90 I | The four toes connected by a membrane — — XX 
| | 
4 3 
| 1 The legs longer than the body, — — — — — — — XX 
* 
| 


ic Syſtem of BRISOSON. 


ORDERS. EEE TIT 0 NS. 
7 _ A. — 1 mum — 
7 The beak ſtrait; eee 
= wo thickened, and ſome- | 
what curved at the point; — iow _ = . 
* the noſtrils half cov cred wit —__ = IF RS 7 CE 
| a cg ſoft membrane. 8 
conſiſts of nl | 
N Sections. Turkey - - Gallo Pavo. 
1. The head ornamented with appendices, —- — Cock and Hen Callas. 
II. The beak conical and od Guinea Hen -< Meleagris, | 
It conſiſts of fix genera. | | Grous -- - Lagen. 
2. No appendices on the head. — — — — 2888 - = 3 
: | eaſant » Phafianus. | 
| Hawk as © -Accipiter. | 
1. The baſe of the beak covered with a naked ſkin. bi Eagle < < Aquila. 3 
III The beak auer and crooked, Vulture - -#ultar. 
It conſiſts of five genera, 2. The baſe of the beak covered with feathers turned Ao. 
forwards. 9 Strix. 
| 1. The feathers on the baſe of the heak türned for- Chough IIA 9 
IV The beak 3 and conical. ward, and covering the noſtrils. C 
4 It confiſts of fix genera. — 1 Gael 
2. The feathers at the baſe of the beak turned back - Ori 32% 35 Ra : 
ward ; 3 the noſtrils uncovered. Bird of paradiſe - Mannxcodiata. 
Butcher Bird - <Lanius, 
g The beak ſtrait; the 2 1. The beak convex above. —— — — — | Theat > <= TR. 
| v mandible grooved on each ſid Chatterer— -Cotivga. 
F towards the point, It conſiſts 2. The beak flattened horizontally towards the baſe, Fl h M F 
| of four genera. , and nearly triangular, y catcher I uſcicapa. 
| The beak” ſtrait, and the man- 7 5 | 
VI. [ dibles not grooved. It con- P OE +> nn "pay a 22 — 58 1 
ſiſts of two genera. | © OERFUng” = = "oO FO _ 
VII 18 beak ſlender and rather 3 mg 2 NE Br x "Il Cn 2 | Hoopoe 3 - Upupa, | 
18 It conſiſts of two genera. | ren . - Promerops. 
The beak very ſmall, genera. 5 ; 5 
ed 3 at its baſe, | SSN 
VIII. and bent at th e point; h.. ́ ũ “;] 8 Goat-ſucker © = Caprimulgut. *Þ 
opening of the mouth ap- Swallow <- - -Hirunds, © ; 
hg larger than the head. : | | . 
| of two genera. wh” T. 
k | " Tanager - - -.Tangara. | 
| Goldfinch - :. Fr. 
| The beak conical, and gra- 498 | | IIIa 1- ——— . Ba | 5 — 
+ dually diminiſhing to the. 1. The two mandibles ſtrait, — — — 4 Groſbeak 1 Coccot bra 0 
—— It conſiſts of eight : Ds - =- - Emberize. 
enera. f +» » Can | 
| . B Ik a - © 5 . I: 
| L 2. The two mandibles crofling each other. — — CT 3 22 
Th 5 . EOS «<< 2 Som_—_s 
xX. The beak awl-ſhaped. It con- ; mee Beccafico - Ficedula. 
ſiſts of three genera. 2. = _— covered by the feathers at the baſe of | Tun e 1 
e 0 &&v» - - „ Y 
| The beak wedge-ſhaped. . | | E 
| XI. 1 conſiſts of . 123 : „ 7 nu 9 
XII The beak filiform. It conſiſts hid an ns Creeper - - -Certhia. 
F of three genera, 2. The beak flattened horizontally, od a little en- } Humming Bird - 4 Polytmus. © 1 
larged at the point; the feet very ſhort. Melliſugas 7] 
7 1. TO = long and vermiform, but not Jak | Narr 5 £ 5 * 11. Ra | 
2. The beak very long, quadrangular, and pointed. ea = : —_— 1 
| 3- The beak ſomewhat curved, convex at its upper Barbet „„ — 
part, and flattened laterally. Cuckow --  - Carat + "5 
XIII. Confiſting of nine genera. Curucui T 
p S rogen. 5 > 
j 4+ The beak ſhort and crooked — — — 1 - Cratophagus. F 
Parrot - Pſittacus, 
5. 2 — un we and as thick 5 the head, in- | 
en e a ſaw ; the point of each mandible ” NS, > 
turned downwards. 85 dn 
1. The beak ſhort and flattened laterally near the | Rujicola. | 
int. Manakin - < <Manacss, oo 
2. The beak conical and indented like a ſaw ; the end a | 
| XV. ——— ſeven genera. of each mandible bent downwards. Motmot 2 -Momotus. 
3. The beak ſtrait and of a moderate length. — — Tah s-fiſher - "I 
4+ 4. The beak curved and ſharp. — 2 dee 9“ © Aalen. 
5. The beak thick and formed like a ſeythe. — FHornbill - - N | 
1. Two toes before, none behind; the beak ftrait, | 
| ſomewhat flattened horizontally, and curved at þ Oftrich = - - <Struthio, 
xv . 3 the point; the upper part of the head ne LEY 
: 2 85 * 2. Three toes before, none behind, | == — Caſuary 5 2 
3. Three toes before, one behind; the beak long m_ Dodo 9 
ſtrong; both mandibles hooked at the point. 3 
1. The beak conical and curved. — — — Buftard- - - -Orz. 
. — four genera 4 | . Long-Legs - - Himantopus. 
- 2. The beak ftrait and thickeſt at the point. — 8 = = 3 
; over - -Pluvialis. 
1. The beak ftrait and thickeſt near the point. 1 . py Ama 
2. The beak a little turned up, and ſomewhat flat- urnſtone 4 
tened horizontally. * | 25 
z. The beak convex above, and flattened laterally — Pratincole - - -Glareola. - 
4. The beak ſtrait and flattened laterally. — — Rail - - - -Rallus. 
Sandpiper - - <Tringa. 
5. The beak ſtrait and ſlender, — — 1 L - - 2 
COCK = »Scolopax. 
: | 6. The beak curved in an arc downwards. — Curlew - - - - Numenius, 
; The beak ſtrait, flattened horizontally, an t s a. 2 
* 2 . 5 ed at its extremity like a ſpatula. : . a 
| Store - -Ciconia. 
8. The beak long and thick.” — — — 33 „ po wo; — 
mbre - Þ Scopus. 
9. The beak ſhort and thick, the upper mandible in 
the form of a ſpoon, 'F Boat-bill - - <Cochlearins. ' 
10. The beak ſhort and ſtrait, conical at the been ; - | | 1 
the head adorned with a crown of feathers, } Crown Bird - <PBalearica. 
_=_ | The beak conical and curved, — — —4 8 - - -Cariama. | þ 
| 12, The beak conical, flattened at the ſides, and the N 5 3 5 | 
CL _ 2 che head withaut feathers. Gallinule = - - Porphyrio, 
1 : 1. The membranes of the toes fimple, the beak | 
three genera - ſtrait and acute. . i — - Y 23 8 5 
. F XI 8 * einn of the toes jagged. A Coot — — . g N 
a X. on One genus — J — — — — — — — — — Grebe 3 Cohnbus. 1 | 
1. The beak ftrait and acute. — — Guillemot - ria. 
} XX. three genera - 2. 3 beak flattened at the ſides, with | tranſverſe _ 4 . eee 
1. u — — Mica. 
ü | 1. The beak ſtrait, the extremity of th - | Pinguin - - Spheniſcur, 
} XXI. three genera - dible bent. 7 TIE Og 1 Catarrates. 
2" The beak ftrait and acute. — 3 — Diver = - Mergas. mm_— 
XXII one genus , s we a T..... — 4 _ = 
Shearwater = -< Puffinus, = 
be beats bo | . i Petrel - - Procellaria. | 
XXII, mn ener fix genera - 1. Ine beak bent near its point. — - 4 Arctic Bird -Stercorarius. gh | 
| C 1 
2. The beak flattened at the ſides. — = bee EY 233 alia. 
1. The beak rather cylindrical; the extremity of 7 
ed XXIV. — three genera 8 the upper mandible bent. 4 Merganſer s Merganſer. 
2. The beak convex on its upper part, and flat be- F GOOſe Auſer. 
neath. Dae 2 
Darter - <Anbinga. 
xxv 1 The beak acute. 7% % SB2d- - - RO_ | 7 
. — five genera -- 25 Booby - - - | - Sula. | 4 
21. The beak hooked at the point. — org Ty 3 3 | 
: 1. The beak indented, curved in the middle, and the . | 
XXVL — three genera - | inferior mandible largeſt. ene, 0 1 . | 
| voſet - - Avocetta. 
2, The mw not indented. — | — — G = Ca. 
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Table VII. 


The Entomologic Method 
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SECTIONS. FE FICL sS . 
— —— — - — — — 
* 

E Either the ſhell is hard, and 
covers the whole abdomen, 
and their feet have 

Sect. I. 5 


ö 


Coleoptera, or 

Inſects with cruſ- 
taceous ſhells over | 
their wings 


II.. . « Or the ſhell is hard, and covers 
only part of the abdomen ; 
and their feet have 


III... The ſhell is foft, and their feet 


„ 6 » „ „ 


| ORDERS. | 
— — COCCTNOENE — — „ 
IS b Pl 


I.. . Either five articulations to all the feet, ſuch as 5 0. 


| 
II. . . « Or, four articulations to all the feet, ſuch as the Gn 


« R. 


| II. . - . Or, three articulations to all the feet, ſuch as | — 
| D 


U 3 Or, five articulations in the two firſt pair of feet, — 
and fbur only in the hinder pair, ſuch as. Ti 


IF... . - Either five articulations to all the feet. St 
II. . . Or four articulations to all the feet XN 
III. . Or three articulations to all the feet F. 
IV.. . . Or five articulations to the two firſt pair of feet, J 3 
„„ , ̃ oo SS 


feet, and four only to the latter 
II. * 0 „ * Or two articulations to all the feet „ „ 0 ET, 


III... . Or three articulations to all the feet f 7 


IV.. . . Or four articulations to all the feet £ 
CV. . . Or five articulations to all rhe feet M 


I... . . Either five articulations to the two firſt pair of : B 
T 


bod of GROPHTRO v. 


— 


— dt 


— 


| A — — — —— — 
| Genzna. SECTION S. ARTICLES. Grnzra. 

MY . — . — — („ — 
Platycerus. | | Cicade. 

Ptiilinus. Cimex. 

Scarabeus. Naucoris, ; 
Copris. | | Notonecta. 
Attelabus, II. . . - Hemyptera, or inſets whoſe upper wings are half cruſtaceous, half Coriæa. 

Dermeſtes. . membranaceous „% Cs Ce „ % , D s ET RS © 2 . ' Hepa. 

Byrrhus. P/ylla. 

Anthrenus J Aphis. 

Ciſtela. hermes. 

"a Pe tis. Coccus. 

Cucujus. — — —— _ — — — _»P 

; Elater. Papilio. 
Bupreftis. | Sphinx. 
Bruchas. III.. . . Inſects with four farinaceous wings. 4 Plerophorun, 
Lampyris. | Phalzna. © 
Cic. ndela. L Tinea. 
Oma yſus. — — — — e as 
Hydrophylus. I. . . . Three articulations to the feet. L:beliula, 
Dyticus. Perla. 
Gyrinus., IT. . » . Four articulations to the feet. Napbidia. 

| " Ephemera, 
Mel:lontha. | Phryganea, 
P ionus. Hemer: bius, 
Cerambiæ. Formicaleo. 
Leptura. ; Panorpa. 
Stenoco us. IV... - Inſects with four naked mem- Crab o. 
Luperus. branaceous wings * + © + @ | | Urocerus, 
Cryptocephalus, - III. . . . Five articulations to the feet 4 Tenthredo, 
Crioceris. ' Cynips © 
Aitica. Dip/olepis, 

1 Galeruca. Eulophas, 
Chryſomela. Ichneumon. 
Milabris. P Veſpa. 
Rhinomacer. Apis. 

Curculio. \. Formica, 

B05. richus „ 9 12 one — ROSA | — 
Cler us. | # Oeftrus. 
Anthribus. | T abanus, 
Scelytus, | Afelus. 

Caſfida. | S$tratiomys. 
Anaſpis. Muſca. 
Ceccinella, : ; | Stamoxyt. 

« | Tritomas V. 0 Inſects with two Wings „ ⏑⏑ ˙ 2 W ͤ— Ä Volucella. 
Diaperis. Nemotelus, 
Pyrochroa · Scatopſe, 

t, | Can Haris. Ey pobeſca. 

„ Temebrio. ipula. 

M. rdella. Bibio. 

Notoxus. the” (Culex. 

Cerocema. 2 8 — 5 — —  — — IS: 
| Pe liculus. 

. Staphylinus. |} P:dura- 

„ MNecyalis. f Ferbicina. 

Frorficula. Pulex. | 

, Melle. er, 

5a Ar arus. 

VI Inſects without wi Te vs gs; 

of ; Blatta N 1 u Wings % N SS: ⏑— = 0 04. 00-0 ini 4 Aran ea. 

f . Mau culus. 

„„ „ Binoculus. 
Gryllus. Cancer. 

* 1] Acrydium. | Cniſcrs. 

„ LTocuſta. Afﬀellus. 

 Mantes Scolependra. « 

8 Iulus. 
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